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RABIES INFECTIONS IN IOWA COYOTES 
Richard D. Jorgenson1 , Edward K. Boggess2 ,J. Christian Franson3 , 
and Patricia M. Gough4 
ABSTRACT. Rabies antigen was detected by fluorescent antibody staining in the hippo campus 
to two of 192 coyotes (Canis latrans) collected from fur buyers in southwestern Iowa. Five 
of 14 sera samples collected from central Iowa coyotes were positive for rabies antibodies by 
passive hemagglutination technique, one at a dilution of 1 :16. None of the animals sampled 
were selected because of suspicion of rabies infection. · 
INTRODUCTION 
Rabies infections were once believed to lead inevitably to the death of the infected animal. 
In recent years, however, evidence has been accumulated (Bell, 1975; Doege and Northrop, 
1974; Fenje, 1968) to show that exposure of susceptible hosts to rabies virus may result in a 
full pathological spectrum ranging from complete prevention of the virus multiplication to 
clinical disease and death. Fenje (1968) lists the following animals as being capable of retarding 
multiplication of the virus under some circumstances: mouse, guinea pig, rat, bat, raccoon, 
opossum, bobcat, skunk, fox, dog, and man. This information is based primarily on serologic 
testing. 
Although coyotes (Canis la trans) are the main vectors of rabies .in the province of Alberta, 
Canada (Maclnnes and Johnston, 1975), coyote rabies appears to have little epidemiologic 
importance in the United States. Rabies zoonosis surveillance reports from the Center for 
Disease Contr-01 (1962-1974) list 38,800 cases of sylvatic rabies in the United States. Of these, 
only 113 were cases of coyote rabies. Moreover, only one major epidemic of rabies in coyotes 
has been documented. During the period 1915-1917, 286 laboratory-confirmed cases of 
coyote rabies were recorded in California and Nevada (Humphrey, 1971). 
In Iowa, two of 1 7 coyotes submitted to state diagnostic laboratories as rabies suspects 
between the years 1938 and 1975 were identified as positive for rabies (Iowa State Department 
of Health, 1938-1975). The two positive animals, in 1954 and in 1972, were from counties in 
extreme southwestern Iowa. 
This report describes the results of a survey for rabies antigens in brain tissues of Iowa 
coyotes not suspected of being rabid. Sera from a small sample of coyotes were also examined 
for evidence of rabies antibodies. 
MATERIALS AND METHODS 
During February and March, 1975, 192 coyote carcasses, in a condition suitable for 
rabies diagnostic testing, were collected from fur buyers in · Iowa. The exact origin of the 
animals is unknown; most came from southwestern Iowa, with a few possibly from north-
western Missouri. The coyotes were received frozen and had been dead for less than 2 weeks. 
Rabies fluorescent antibody (FA) analysis was done on tissue smears made from the brains of 
these coyotes. Impression smears were fixed and stained according to the standard procedure 
for identification of rabies virus (Dean and Abelseth, 1973). Specimens were viewed in 
random order, with positive and negative controls. 
1 Veterinary Medical Research Institute, Iowa State University, Ames, Iowa 50011. 
2 Department of Animal Ecology, Iowa State University. Present address: Southwest Area 
Extension Office, 1501 Fulton Terrace, Garden City, Kansas 67846. 
3 Department of Veterinary Pathology, Iowa State University. 
4 Veterinary Medical Research Institute, Iowa State University. 
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In addition, 14 serum. samples, collected from coyotes captured in central Iowa, were 
tested by the passive hemagglutination procedure (PHA) (Gough and Dierks, 1971) for the 
presence of rabies antibody. Brain tissues from these animals were not available to be examined 
for rabies antigens. Seven of the coyotes had been in captivity for a period of several months. 
RESULTS 
Fluorescence was observed in hippocampal smears of two of the 192 coyote brains after 
FA staining. One coyote was approximately a 7-year-old male and the other one was 
approximately a 3-year-old male5 • Both samples were received from the same fur buyer on 
March 1, 1975. 
A PHA reaction for antibodies against rabies antigen was detected in five of 14 sera 
collected from central Iowa coyotes. One sample reacted as positive at a dilution of 1:16; a 
weak reaction was observed for the other four reacting sera samples. 
DISCUSSION 
The coyote may have a more important role as a source of rabies virus than is indicated 
by either Iowa or national surveillance statistics. Data available from Iowa list 17 coyotes 
submitted to the state's diagnostic laboratories for rabies examination from 1938 through 
1975. Of these only two were identified as rabid. In the survey described in this paper, two 
of the 192 coyotes were diagnosed as positive for rabies during a single 6-week collection 
period. These findings have added significance in that the animals were collected during late 
winter when the prevalence of rabies in wildlife generally is relatively low. The animals were 
not selected because of suspicion of rabies. 
Nationally, Arizona, California, and Texas-the three states reporting the most cases of 
coyote rabies-have recorded 134, 2,600, and 2,308 cases of skunk rabies, respectively, during 
this same time interval. 
Studies of food habits list skunks as a minor item in the coyote's diet (Gier, 1968 ; 
Korschgen, 1957; Mathwig, 1973). Moribund skunks conceivably would be especially 
susceptible to coyote predation. Defensive bites and scratches likely are inflicted on the 
coyote by rabid skunks and subsequently rabies infection may occur in the coyote. If the 
coyote is highly susceptible to the infection, as has been suggested by Sikes (1966), the high 
mobility of this species could result in the spread of rabies to animals over a broad geographic 
area. Since these animals were collected by unknown hunters or trappers, it is not known if 
the two FA-positive animals were in fact showing clinical signs of the infection. Furthermore, 
on the basis of this survey the presence of nonfatal, latent, and subclinical infections can not 
be ruled out as possible explanations for the observed results. 
Robinson (1961) has observed an inverse relationship between coyote and skunk popu-
lation levels on some coyote control areas. The reason for this phenomenon remains obscure. 
Studies are needed to determine the extent of skunk predation by coyotes, particularly in areas 
of endemic skunk rabies. More extensive studies for prevalence of rabies in coyotes are needed 
to determine the susceptibility of this species to the virus and to evaluate the potential role 
of the coyote as a reservoir of infection. 
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ENVIRONMENTAL HEAT STRESS AND THE DEVELOPMENT 
OF Schistosoma mansoni IN MICE 
Lawrence K. Lightner1 
ABSTRACT. Effects of environmental heat stress on mice infected with the blood fluke 
Schistosoma mansoni were investigated. Mice were exposed to cercariae of a Puerto Rican 
strain of S. mansoni by a percutaneous method. They were examined for adult flukes at 5 
weeks post-exposure and for signs of hepatic disease at 8 weeks post-exposure. Results indi-
cated that heat-stressed (35° C) mice were less suitable as hosts for S. mansoni than mice 
maintained at normal room temperature (25° C). Heat-stressed mice yielded significantly 
fewer flukes (P<0.001) and, correspondingly, had significantly fewer parasite eggs per gram of 
liver (P< 0.001) than room-temperature animals. 
INTRODUCTION 
Little experimentation has been done concerning the effects of environmental tempera-
ture on the helminth parasites of homeothermic animals. Noble (1966) showed that ground 
squirrels (Citellus armatus) subjected to intermittent periods of cold stress were more sus-
ceptible to infection with pin worms (Syphacia citelli)than were unstressed controls. Lightner 
and Ulmer (1974) demonstrated a direct relationship between environmental temperature and 
numbers of adult Trichinella spiralis recovered from laboratory mice. Heat-stressed mice 
(36° C) were more susceptible to invasion by T. spiralis than mice maintained at normal room 
temperature (24° C) or at lower temperatures (8-10° C). 
Both the aforementioned parasites are nematodes inhabiting the intestinal tracts of their 
hosts. A study by Lightner (1975) showed that bloodstream-inhabiting helminths could also 
be affected by temperature stress. Mice first exposed to cercariae of Schistosomatium douthitti 
and then heat stressed (36° C) harbored significantly fewer adult flukes than mice that were 
exposed at the same time, but were then maintained at room temperature (20-25° C). The 
present study was initiated to determine effects of heat stress on mice infected with another 
species of blood fluke, Schistosoma mansoni. 
MATERIALS AND METHODS 
The methods of caging and stressing experimental animals used in this study are described 
by Lightner and Ulmer (1974). Two strains of mice were examined: (1) a Swiss albino strain 
[Sprague-Dawley Sch: ARS HA (ICR)f] and (2) a strain of inbred mice from the Genetics 
Laboratory, Iowa State University, and designated as "Siamese" strain. All mice were between 
4 and 6 weeks old; both sexes were exposed. 
Pooled cercariae of Schistosoma mansoni (Puerto Rican strain, University of Michigan) 
shed no more than 3 hours earlier from 25 to 30 Biomphalaria glabrata snails (red mutant 
strain) were used in each experiment. Each mouse was exposed to either 50 or 100 cercariae 
from the aforementioned pool by a percutaneous method described by Weinmann and Hunter 
(1960). Although this method is not considered by many authors to be the most efficient 
(e.g. Olivier and Stirewalt, 1952; Peters and Warren, 1969), for the purposes of this study it 
was considered an adequate and, more importantly, a more natural method of exposure. 
1 Former graduate student, Department of Zoology, Iowa State University, Ames, Iowa 50011. 
Present address: CIDEIM (Tulane-ICMR), Apartado Aereo 5390, Cali, Colombia,South 
America. 
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Because all mice in each experiment were exposed at the same time (at 27° C) and were then 
randomly separated into stressed and control groups, results of the study should not be 
affected by this method of exposure. 
Two types of experiments were conducted. In the first, mice were exposed as described 
above and then randomly divided into a heat-stressed group (35° C) and a room-temperature 
control group (25° C). At 5 weeks post-exposure they were examined for adult worms. These 
worms were dissected from the intestinal veins and liver, sexed, and counted. In the second 
type of experiment, mice were exposed and separated as above. At 8 weeks post-exposure 
each mouse was weighed, then killed by cervical dislocation. The liver was removed, weighed, 
and examined for schistosome eggs by use of the digestion technique of Cheever (1968). Liver 
weight was calculated as a percentage of total body weight, and the number of eggs per gram 
of liver was also determined. 
Table 1. Effects of heat stress on the worm burden of Schistosoma mansoni-infected mice at 










11.76 ± 3.4 
2.55 ± 3.4 
Based on exposure of each mouse to 50 cercariae. 






23.53 ± 6.8 (13)b 
5.09 ± 6.8 (11) 
Data on the number of adultS. mansoni recovered from each temperature group are listed 
in Table 1. When these data were analyzed statistically by Student's t test (Table 3), a highly 
significant difference was demonstrated between the two experimental groups. Heat-stressed 
mice yielded far fewer adult schistosomes than did room temperature controls. 
One of the major clinical signs of schistosomiasis mansoni is enlargement of the liver, or 
hepatomegaly. This condition is caused by increased portal pressure from the presence of 
adult schistosomes in the venous system. In addition, a granulomatous reaction to parasite 
eggs, which have been carried to and trapped in the liver, causes a build-up of fibrotic tissue 
resulting in an increase in liver size and weight (Warren, 1968). Results from this study indi-
cate that hepatic involvement of schistosomiasis is markedly decreased in heat-stressed mice 
(Table 2). Significantly fewer parasite eggs were deposited in the livers of heat-stressed mice 
(Table 3). In addition, gross examination revealed much less fibrotic tissue around eggs that 
were present in heat-stressed livers. Accordingly, the latter constituted a significantly smaller 
percentage of total body weight than did livers of room-temperature mice (Table 3). 
Table 2. Effects of heat stress on the hepatic response of Schistosoma mansoni-infected mice 





Mean liver weight 
as a% of 
total body weight 
±SE 
7.56 ± 0.5 
5.75 ± 0.2 
aBased on exposure of each mouse to 100 cercariae. 
bNumber in ( ) is the number of animals in each group. 
Mean number of 
parasite eggs 
per gram of 
liver± SEa 
5112 ± 1530 (ll)b 
366 ± 117 (11) 
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Table 3. Statistical analysis of experimental data (Student's t test) . 
t test 
Experimental 25° c vs 35° c Level of 
parameters t (df) Significance 
Worm burdens 6.838 (22) 0.001 
Percentages of cercariae 
recovered as adult worms 6.866 (22) 0.001 
Liver weights as percentages 
of total body weight 5.324 (20) 0.001 
Number of eggs/gram of 
liver 3.469 (20) 0.005 
DISCUSSION 
This study and that of Lightner (1975) show clearly that mice subjected to relatively hot 
environmental temperatures are less suitable hosts for schistosomes than mice maintained at 
normal room temperatures. Reasons for this decrease in susceptibility were not determined, 
but it is hypothesized that changes in hormonal secretion rates brought about by the stress 
situation may be involved. Heat stress is known to evoke a particular set of physiological 
responses by the host animal. These responses involve changes in hormonal secretion rates 
and also in the blood vascular system (Heroux, 1969; Guyton, 1971), both of which would 
cause a considerable change in the environment of bloodstream-dwelling parasites such as S. 
mansoni. However, before any definite conclusions can be made, further studies on the 
histopathology and pathophysiology of schistosomiasis in temperature-stressed animals must 
be done. 
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EUROPEAN CORN BORER: LABORATORY EVALUATION OF SECOND-GENERATION 
RESISTANCE IN INBRED LINES OF CORN BY FEEDING LARVAE 
SHEATH-COLLAR TISSUE 1 , 2 
S. Eghlidi3 , W. D. Guthrie4 , and G. L. Reed 5 
ABSTRACT. European corn borer (Ostrinia nubilalis) larvae were force-fed sheath-collar 
tissue from two inbred lines of dent corn. (B52 is highly resistant and W182E is highly sus-
ceptible to second-generation European corn borers.) Larval mortality on both inbred lines 
was high during the first 6 days after egg hatch. Larval survival on W182E decreased from 
70% 1 day after egg hatch to 10% 12 days after egg hatch, and from 10% 13 days after egg 
hatch to 6% 38 days after egg hatch. Larval survival on B52 decreased from 67% 1 day after 
egg hatch to 5% 12 days after egg hatch, and from 5% 13 days after egg hatch to 3% 38 days 
after egg hatch. Thus, larval mortality was greater on the resistant inbred than on the suscepti-
ble inbred throughout the 38-day period. Therefore, factors conditioning resistance to second-
generation European corn borers are contained in sheath-collar tissue. 
Larval survival was greater on sheath-collar tissue from the top seven sheaths of a plant 
than on the bottom sheaths (8-10) of a plant. 
INTRODUCTION 
In the corn-belt states, the European corn borer, Ostrinia nubilalis, has two generations 
each season. The first- and second-instar larvae of a first-generation infestation feed primarily 
on the spirally rolled leaves in the whorl. Therefore, first-generation resistance actually is leaf-
feeding resistance (Guthrie et al., 1960). First- and second-instar larvae of second-generation 
European corn borers become established on pollen accumulated on the axils of the leaves,on 
sheath and collar tissue, and on ear shoots, husks, and silks (Dicke, 1950; Pesho et al., 1965 ). 
In laboratory tests first-, second-, and third-instar larvae survived and grew satisfactorily 
on a diet containing only pollen and agar. In field tests second-generation larvae became 
established on inbred lines of corn susceptible to a second-generation infestation where corn 
pollen was not available, but more survived when pollen was available. Presence of pollen did 
not appreciably increase survival on inbred lines resistant to a second-generation infestation 
(Guthrie et al., 1969). 
More than 95% larval mortality occurs on inbred lines resistant to a second-generation 
infestation within 3 days after egg hatch, indicating a high degree of antibiosis to first- and 
second-instar larvae (Guthrie et al., 1969). 
1 Lepidoptera: Pyralidae. 
2 Joint contribution: Agricultural Research Service, United States Department of Agriculture, 
and Journal Paper No. J-8577 of the Iowa Agriculture and Home Economics Experiment 
Station, Ames, Iowa 50011. Project No. 2183. A thesis submitted by the first author in 
partial fulfillment of the requirements of the M.S. degree. 
3 Graduate student, Iowa State University, Ames, Iowa 50011. . 
4 Entomologist, Agricultural Research Service, United States Department of Agriculture, 
Ankeny, Iowa 50021, and Professor, Department of Entomology, Iowa State University, 
Ames, Iowa 
5 Formerly Entomologist, Agricultural Research Service, United States Department of Agri-
culture, Ankeny, Iowa; presently Entomologist, Agricultural Research Service, United States 
Department of Agriculture, Vincennes, Indiana. 
10 EGHLIDI, GUTHRIE, and REED 
The study reported herein was designed primarily to compare survival of European corn 
borer larvae when force-fed sheath-collar tissue on inbred line B52 (highly resistant to a 
second-generation infestation) and W182E (highly susceptible to a second-generation infesta-
tion). This information should add to our understanding of resistance to second-generation 
European corn borers. 
MATERIALS AND METHODS 
Two inbred iines of dent corn were planted at weekly intervals (May 5 to July 7, 1975) 
to provide sheath-collar tissue for force-feeding larvae. All plants were cut during the pollen-
shedding stage of development. Ten sheaths from each plant were used, numbered from 1 to 
10; 1 was the top sheath on the plant, 10 was the bottom sheath. Leaves were removed just 
above the collar area (Figure l); the collar and 7.5 cm of each sheath was used for larval food 
(Figure 2). All sheath-collar tissue was washed with water to remove pollen, dirt, and other 
foreign material. 
Figure 1. Leaves were removed just above the collar area. 
Larvae were reared on sheath-collar tissue placed in 3-dram vials. The vials were placed 
in trays containing 10 rows, with 10 vials/row. A split-plot design was used, with the two 
inbred lines on the whole-plot area and the 10 different, sheath-collar tissue on the split-plot 
area. For each replication the two inbred lines occupied two rows in the tray, and the 10 
different sheath-collar tissue occupied 10 spaces in each row. Treatments in the whole-plot 
area and split-plot area were randomized. Eight trays of five replications each were used, for 
a total of 40 replications; 800 vials (three larvae/vial) containing sheath-collar tissue were 
started for a total of 2400 larvae (1200 larvae on B52, 1200 larvae on W182E). Sheath-collar 
tissue was exchanged for fresh tissue every 24 hours. Recently hatched larvae from a labora-
tory colony reared on a meridic diet for four generations were used in this study. European 
corn borer larvae can be reared on a meridic diet for.14 generations without losing their ability 
to survive on corn plants (Guthrie et al., 1974). 
EUROPEAN CORN BORER: SECOND-GENERATION RESISTANCE 11 
Criteria used to evaluate effects of the 10 different sheath-collar tissues on larval survival 
and development for the two inbred lines were: (1) percentage larval survival (recorded each 
day for 38 days), (2) days to pupation, and (3) days to adults. 
Figure 2. The collar and 7.5 cm of each sheath were used for larval food. 
RESULTS AND DISCUSSION 
Larval Survival 
The difference between larval survival (averaged over the 10 sheath-collar tissue on a 
plant) on the two inbred lines was statistically highly significant. Further, the two survival 
curves were not parallel; i. e., there was a statistically significant day-by-inbred interaction 
(Figure 3). Larval mortality on both inbred lines was high during the first 6 days after egg 
hatch (Figure 3). Larval survival on the susceptible inbred, W182E, decreased from 70% 1 day 
after egg hatch to 17% 6 days after egg hatch; larval survival on the resistant inbred, B52, de-
creased from 67% to 10% during the same period. Larval survival on W182E decreased from 
15% 7 days after egg hatch to 10% 12 days after egg hatch ; larval survival on B52 decreased 
from 8% to 5%. Larval survival on W182E decreased from 10% 13 days after egg hatch to 6% 
38 days after egg hatch, whereas larval survival on B52 decreased from 5% 13 days after egg 
hatch to 3% 38 days after egg hatch. 
The data in Table 1 show that, on both resistant and susceptible inbred lines, more larvae 
survived when force-fed sheath-collar tissue in the laboratory than survived in the field (with 
the exception of the susceptible inbred 36 days after egg hatch). J. F. Robinson (unpublished 
data, 1972) found from artificial field infestations that many larvae migrate off corn plants 
during the whorl stage of plant development; more larvae migrate from resistant inbred lines 
than from susceptible inbred lines. This phenomenon (if we assume that larvae migrate off 
corn plants during the pollen-shedding stage of plant development) plus harsh environmental 
conditions such as higher temperature, low humidity, predators, etc. in the field may partly 
explain the low larval survival in field tests. In laboratory tests the incubation room was 
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Figure 3. Percentage larval survival from European corn borer larvae fed sheath-collar tissue 
for 38 days on inbred lines B52 and W182E. 
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Table 1. Comparison of percentage larval survival in field and laboratory testsa. 
Number of days after egg hatch 
3 6 9 
Inbred 
lines Field Lab. Field Lab. Field Lab. 
Resistantb 3.4 30 .0 2.5 10.0 1.9 6.0 
Susceptiblec 8.4 35.0 5.2 17.0 7.2 12.0 
Number of days after egg hatch 
12 18 36 
Inbred 
lines Field Lab. Field Lab. Field Lab. 
Resistantb 1.4 5.0 1.7 4.0 1.1 3.0 
Susceptiblec 6.9 10.0 7.2 8.0 6.8 6.0 
aField data were taken from Guthrie et al. (1970). Larval survival was based on means from 
3 years' data. 
brrhe resistant inbred was B52 for both field and laboratory experiments. 
cThe susceptible inbred was0h43 for field tests and W182E for laboratory tests; Oh43 is con-
sidered susceptible and W182E highly susceptible to second-generation European corn borers. 
Antibiosis type of resistance is effective primarily against first- and second-instar larvae 
of a second-generation infestation (Guthrie et al., 1970) ;and in their field tests they found that 
the majority of second-generation larvae feed around the collar and behind the sheath through 
18 days after egg hatch. This indicates that most of the resistant factors may be in sheath-
collar tissue. In laboratory and field tests Guthrie et al. (1969) found that first-, second-, and 
third-instar European corn borer larvae can live on pollen. Since pollen accumulates around 
the collar area and behind sheaths of corn plants, the initial establishment and survival of 
larvae may be on pollen. Second-generation corn borers, however, can survive on corn plants 
without pollen (Guthrie et al., 1969). 
Our data show that fewer European corn borer larvae (forced to feed on sheath-collar 
tissue) survived on a resistant inbred line than on a susceptible inbred line. Therefore, factors 
conditioning resistance to second-generation European corn borers are contained in sheath-
collar tissue, substantiating data collected by Guthrie et al. (1970). As they pointed out, 
however, the husks, or silks, or both may also contain some resistant factors. 
Sheath-collar tissue, in the absence of pollen, seems less suitable as larval food than does 
mid whorl leaf tissue. Reed et al. (1972) fed larvae on inbred lines of corn ; larvae fed midwhorl 
leaf tissue of CI31A (highly resistant to leaf feeding) had 8% survival, whereas larvae fed 
sheath-collar tissue of B52 (highly resistant to sheath-collar feeding) in our tests had 3% sur-
vival. Larvae fed midwhorl leaf tissue of WF9 (susceptible to leaf feeding) had 70% survival, 
whereas larvae fed sheath-collar tissue of W182E (highly susceptible to sheath-collar feeding) 
in our tests had only 6% survival. 
We were surprised that more larvae did not survive on W182E, because this inbred is 
highly susceptible under field conditions to second-generation European corn borers; extensive 
damage is done to sheath-collar tissue, and larvae that survive to the fifth instar cause ex-
tensive damage inside the stalk (W. D. Guthrie, unpublished data). 
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Comparison of Different Sheath-Collar Tissue 
As corn plants grow, the bottom leaves and bottom sheaths emerge first; thus they are 
older than the top sheaths. To determine if second-generation European corn borers survive 
on sheath-collar tissue of different ages, 10 different sheaths on a corn plant were evaluated. 
Larval survival between different·sheath-collar tissue was statistically significant. The variation 
among sheath-collar tissue, however, arose mainly from a difference between sheath-collar 
tissue 1 through 7 compared with sheath-collar tissue 8 through 10. The interaction between 
inbred lines and sheaths was not significant; i.e ., more larvae survived on sheaths 1 to 7 than 
on sheaths 8 to 10 in both inbreds (Figure 4). The magnitude of the difference in larval sur-
vival between sheaths 1-7 vs. 8-10 was greater, however, for inbred B52 than for inbred 
W182E (Figures 5 and 6). 
Days to Pupation and Days to Adults 
Larvae reared on the resistant inbred B52 took 27 .6 days to pupate, whereas larvae 
reared on the susceptible inbred W182E took 27 .0 days to pupate . This difference was not 
statistically significant. Larvae reared on B52 took 35 .2 days to emerge as adults; larvae 
reared on W182E took 34.4 days to emerge as adults. Thus, larvae reared on the resistant 
inbred took 0.8 of a day longer to emerge ; this difference was statistically significant. These 
data were necessarily based on very small samples, inasmuch as only 3% of 1200 larvae on B52 
survived to pupation and adults (35 specimens) and only 6% of 1200 larvae on W182E survived 
to pupation and adults (72 specimens). 
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Figure 4. Percentage larval survival on sheath-collar tissues 1-7 vs. sheath-collar tissues 8-10 
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Figure 5. Percentage larval -survival on sheath-collar tissues 1-7 vs. sheath-collar tissues 8-10 
for inbred line B52 during 38 days of borer development. 
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Figure 6. Percentage larval survival on sheath-collar tissues 1-7 vs. sheath-collar tissues 8-10 
for inbred line W182E during 38 days of borer development. 
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SYRINGEAL HISTOLOGY. VII. UNHATCHED AND ONE-DAY OLD 
MEADOWLARK (Sturnella sp.) 1 
Charles J. Ellis2 
ABSTRACT. This report describes immature meadowlark (Sturnella neglecta, S. magna) 
syringeal tissue, shows that part of this tissue ossifies well after hatching, compares adult and 
immature tissues, reports the extent of the intercrural diverticulum, and corrects the term 
"bony tube" used previously (Ellis, 1976). 
INTRODUCTION 
Since the first paper (Ellis, 1973b) on syringeal histology of adult meadowlark (Sturnella 
magna, S. neglecta) four specimens of the young of this genus, one unhatched and three 1-day 
old, became available. Syringes of these birds form the basis of this report. Pertinent 
literature has been reviewed (Ellis, 1973a, 1973b, 1976, J977; Ellis and Thome, 1975a, 
1975b) but physiology of sound production has not been emphasized. 
MATERIALS AND METHODS 
Entire birds were fixed in Bouin's fluid and stored for 8 years in 70% ethanol. Syringes 
were removed, decalcified for 1 week, and sectioned. Each of the three 1-day-old syringes 
was sectioned at 5 µm in the transverse, sagittal, or frontal plane. The syrinx from the 
unhatched specimen was sectioned frontally. Slides were produced by Matson (Milltown, 
Montana). Alternate ones from all birds were stained with hematoxylin and eosin; remaining 
slides were stained with the trichrome reported earlier (Ellis, 1976). Drawings were made with 
the aid of a microprojector. 
RESULTS 
Ossification was absent throughout all specimens. Differentiation of tissues in the un-
hatched bird was less than in the hatched birds. 
Antepessular Region 
To be consistent with previous studies in this series, the antepessular region is designated 
the area lying cranial to the pessulus, its caudal limit being marked by a transverse line con-
necting rings # 1 as seen in midfrontal section. The rings supporting the lateral syringeal 
valves are designated# 3. 
Epithelium 
The epithelium was simple, low columnar but between rings it was stratified (two or 
three layers) columnar. Cilia were present from the trachea to the cranial edge of the lateral 
syringeal valves. 
1 This study was supported in part by the Howard K. LaFlamme Memorial Research Laboratory, 
Department of Zoology, Iowa State University, Ames, Iowa 50011. 
2 Associate.Professor, Department of Zoology, Iowa State University, Ames, Iowa. 
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Lamina propria 
This layer was loose connective tissue. Interannular portions of it were more condensed 
than elsewhere. Within nearly each interannular space was at least one blood vessel. 
Syringeal tube 
This structure (Ellis, 1973b) did not exist. Only sections of cartilage rings were seen in 
this area (Figure 1). 
Svringeal rings 
All rings were entirely cartilaginous and ovoid in cross-section (Figures 1, 4). 
Outer layer 
This tissue was simple, squamous (Figures 1, 2). 
Antepessular•pessular boundary 
This border was not marked by ciliation as in other birds. Therefore, it was assumed to 
coincide with a line drawn perpendicularly to the long axis of the antepessular region at the 
level of the epipessular tunic's apex. 
Pessular Region 
This region extended from the antepessular-pessular border to a line connecting the 
caudal edges of the tympanic membranes as seen in midfrontal section. The craniocaudal 
length of this area varies depending upon the position of the structures upon fixation. 
Epithelium 
Because epithelia were present on the pessulus and lateral syringeal walls, they are 
described separately. 
Lateral epithelium. This tissue appeared to be keratinized, simple, squamous, nonciliated 
on the lateral syringeal valves. Cranial to these structures, within this region, the epithelial 
cells were cuboid, stratified, and ciliated. 
Pessular epithelium. This tissue was 'ciliated and included multicellular glands. It was 
stratified, cuboid, and extended between the " pore-like" structure on the apical crest of the 
epipessular tunic caudad to a site just posterior to the cartilaginous pessulus. This location 
was marked by the cranial end of the thickest portion of the medial syringeal valves. 
Lamina propria 
This layer in any site was loose, connective tissue. Differentiation between it and other 
tissue in the unhatched syrinx was difficult . 
This landmark was cartilage throughout and ovoid in cross sections (Figures 1, 6). Its 
shape varied with the vertical level of the section. Two wings extended caudally from it. 
Portions of its dorsal and ventral aspects projected cranially. These extensions contributed to 
two pessular bases. 
Epipessular tunic 
This tunic covered the cranial edge of the pessulus. Though slight, it was composed of 
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loose connective tissue covered with pessular epithelium (Figure 6). At the cranial apex of 
this tunic at various levels as seen in cross section was situated a "pore-like" structure 
(Figures 4, 6). 
Intercrural diverticulum 
This syringeal feature extended nearly the entire distance from the dorsal surface of the 
syringeal complex to its ventral base. In cross section it was circular. It included two laterally 
located sub-diverticula that melded medially to form a transverse diverticulum in the 1-day 
meadowlark chick (Figures 2, 3). In sagittal section the diverticulum was situated dorsally 
between the bronchidesmus and the tympanic membranes. 
This diverticulum extended caudad with a double-membrane wall into the postpessular 
region. It loosely enveloped the crura (Figure 7a) for some distance but then divided into two 
discrete tubes, which lay juxtaposed to a crus on each side (Figure 7b ). 
The crural epithelium of this structure coincided with that of the medial syringeal 
valves and the medial tympanic membranes wherever the intercrural diverticulum .existed. 
The luminal epithelium of this diverticulum was simple, squamous. 
~ingeal rings 
These structures were cartilaginous with no indication of bone formation. They varied 
in cross sectional configuration (Figure 1), and tended to meld at dorsoventral levels. Conse-
quently, enumeration of these rings was difficult. The ones that supported the lateral 
syringeal valves (Figures 1, 2) were assigned number 3, as adult valves were mainly on this 
syringeal ring number. 
Syringeal valves 
The lateral syringeal valves were prominent in all planes (Figures 1, 2, 3, 4). The medial 
valves, though present, were relatively insignificant and were composed of tissue denser than 
the lateral ones (Figures 1, 2). The thicker edge of the medial valves was located at the base 
of the pessu1us. Both valves were covered with simple, squamous epithelium. Under trichrome 
stain the crural, not the intercrural, epithelium appeared to be keratinized. 
The lateral syringeal valves were similar to those of mature birds (Ellis, 1973b). These 
valves consisted of loose connective tissue that bulged into the adjacent syringeal crus. 
Within this connective tissue a "core" of denser tissue was visible (Figures 1, 2, 4, 5). 
Medial tympanic membranes 
These membranes were two-cells thick (Figures 1, 2, 3, 4, 6). The simple, squamous 
epithelia forming them were identical under hematoxylin and eosin and trichrome stains. 
Lateral tympanic membranes 
These structures were absent. 
This tissue was delicate and simple; cells were squamous. Although not enough tissue was 
always present to be certain, this layer probably was continuous with an air sac wall (Figure 2). 
Pessular-postpessular boundary 
This border was not located by use of previously established criteria. Therefore, it was 
assumed to coincide with a line joining the caudal edges of the medial tympanic membranes. 
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Postpessular Region 
The postpessular region extends to the syringeopulmonary border from the caudal 
border of the pessular region. 
In this region and between crura and esophagus a portion of what appeared to be an air 
sac was seen. The tissue forming it included, in this area, ciliated columnar cells (Figure 5). 
Proof of this being air sac tissue was lacking. 
Epithelium 
In other avian species postpessular and antepessular epithelia differed . This was not true 
in young meadowlark. They were so similar in these regions that the prior description given 
for the antepessular epithelium will suffice for the postpessular epithelium. 
Lamina propria 
This tissue was quite scarce, loose, connective tissue. 
Bronchidesmus 
This structure was obvious in sections of this region. It terminated on the connective 
tissue outer layer of the syringeal complex (Figures 2, 3) in the tracheosyringeal and the 
postpessular re_gions. 
Demirings, crural 
These C-shaped structures did not differ histologically from the antepessular or tracheal 
rings. They were ovoid in cross section and cartilaginous throughout. The loose connective 
tissue separating the rings was condensed. These regions included, almost invariably, at least 
one blood vessel. 
Medially, the walls of these rings had no cartilaginous supports. Laterally, all rings 
included cartilage. 
Postpessular boundary 
This border was not seen in any bird because of lack of tissue. 
DISCUSSION 
This study indicated conclusively that ossification of the syringeal complex occurs in 
meadowlark post-hatching. Typical indications of ossification onset were not visible under 
either hematoxylin and eosin or trichrome stains. Consequently , the syringeal tube, so 
prominent in adult birds, was not seen in the young. 
The architecture of the medial tympanic membranes was similar to that of the mature 
bird. This condition is consistent with these birds making sounds upon or before hatching; 
hence, the membranes must be capable of participating in sound production. 
Doubt about the presence of lateral tympanic membranes in adult meadowlark {Ellis, 
1973b) was expressed. This absence is confirmed in the younger birds of the present study. 
While this investigation did not include histology of the esophagus, the latter is such a 
prominent structure and so closely associated with the syrinx it could not be ignored (Figures 
1, 2, 3, 4, 5, 7a). Its close association with the syrinx was obvious. Unfortunately, such 
relationship is often destroyed in syringeal studies of older birds because the esophagus may 
be removed at necropsy. 
One striking feature of this study was lack of sharp differentiation of tissue, particularly 
in the unhatched bird . Cartilage, in some places in the latter, was recognizable by site nearly 
as well as by cellular content. Differentiation was possible, but it was not obvious. This 
condition is to be expected because of the age of the donor. 
Tympanic membranes formed the medial side of each syringeal crus within the pessular 
region. They also formed the ventral aspect of the intercrural diverticulum dorsal to the pessular 
region of the syrinx (Figure 3). 
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Unfortunately, histologic evidence is absent but the assumption is that the intercrural 
diverticulum is directly connected with the air-sac system of the bird. This belief is supported 
only by the presence of numerous large, simple, squamous membranes, which could be con-
tiguous with the intercrural diverticulum. Actual physical connection between the two was 
not seen presumably because of lack of tissue. . 
The extent of the intercrural diverticulum becomes important as vibrations of the 
tympanic membranes compress air in the syringeal crura and within the intercrural diverticulum 
as well. If the latter is connected directly to the air-sac system of the bird, a natural 
resonant cavity would result, which can be controlled by the bird. But even without 
a connection with the sacs, the intercrural diverticulum is itself such a cavity. Controlling it 
would aid in modulating sounds produced by the syrinx. 
This series of papers has sought to establish a connection between the intercrural 
diverticulum and the air-sac system of the bird, but none has been shown. The present study 
may show a closer link because of the ciliated cells in a location typical of air sacs (Figure 5) 
and because ciliated cells are found in such sacs. 
The study of birds as small as those reported herein is advantageous. When the syringeal 
complex is removed, so also are associated structures such as esophagus, nearby glands and 
portions of air sacs. Similar necropsy procedures in mature birds, because they are larger, 
usually result in dissection of the syrinx alone, hence the physical association of all structures 
with the syrinx is not visible in secti.ons. 
While proof of the function of numerous structures seen in this study is not available, 
numerous sections revealed what appear to be air-sac diverticula close to the syrinx (Figures 3, 
4). In addition, many blood vessels and membranes were seen. Terminations of the latter 
were not always available because they were torn at necropsy despite their small size. 
The fact that cilia extended from the antepessular region into the next caudal region is 
consistent with the condition of the adult bird histology (Ellis, 1973b). The lateral syringeal 
valves in the pessular region were similar to those of the mature bird (Ellis, 1973b). 
The pore-like structure seen at the apex of the epipessular tunic was similar to that 
reported earlier in house wren (Ellis and Thome, 1975a) and figured in adult meadowlark 
(Ellis, 1973b). This entire structure coursing vertically along the cranial apex of the pessulus 
may serve as a hinge allowing the epithelia on either side of the pessulus to move more freely 
than if these epithelia were fused along this apical edge. Were this hypotJ::wsis correct, then 
the epipessular tunic might function in sound vibration or modulation. 
This report emphasizes the need for more information op unhatched meadowlarks and 
those several days old . Further study of birds of various ages through juveniles should be 
undertaken to determine the age when ossification starts and is completed. This process results 
in vastly different rings not only in content but in shape. The younger rings are generally 
ovoid in cross section, but when ossified, they are quite different (Ellis, 1973b). Such studies 
are underway in this laboratory with other species. 
Earlier (Ellis, 1976) the syringeal tube of thraupids was erroneously referred to as the 
"bony tube." While the latter term describes the tissue composition of the structure, it does 
not locate its site. "Syringeal tube," therefore, is preferred. 
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Figure 1. Midfrontal section through syringeal complex. 
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Figure 2. Sagittal section through syringeal complex. 
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Figure 3. Near cross section through syringeal complex immediately caudal to pessular region. 
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Figure 4. Near midfrontal section, more ventral than Figure 1. 
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Figure 5. Sagittal section. Note split membrane and ciliated columnar epithelium. 
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Figure 6. High magnification of cross section of pessulus. Note epipessular tunic and "pore-
like" structure of pessular epithelium. 
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.. , . 
Figure 7. Cross section of syringeal complex in postpessular region. a = adjacent to pessular-
postpessular boundary ; b = more caudal, showing absyringeal termination of inter-
crural diverticulum. 
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THE ADULTEROUS WOMAN OF CAMUS: COUNTERPOINT TO EMMA BOVARY 
Francis S. Heck* 
"Quant au personnage intime, profond, de la 
fable, incontestablement c'est la femme 
adultere." 
(Baudelaire, "Madame Bovary") 1 
One-hundred years separate the publication of Gustave Flaubert's Madame Bovary and 
that of Albert Camus's "The Adulterous Woman," the initial short story of his Exile and the 
Kingdom. 2 In 1857 Flaubert was tried for immorality because of his novel; in 1957 Camus
receives the Nobel Prize for Literature. These two isolated facts in themselves prove nothing, 
other than revealing the changing social attitudes of the two generations toward literature and 
morality. More interesting to note is the contrasting treatment by the two writers of the 
common theme, adultery. Emma Bovary, both in regard to her extra-marital liaisons and her 
ultimate solution to her predicament, exemplifies the utter helplessness of the heroines (and 
the heroes) of the realistic-naturalistic novels; she is doomed by her situation-life in the dull 
country town-to react in the manner that she does. Flaubert's use of determinism vis-a-vis 
Emma contrasts conspicuously with Camus's existential approach in the case of his heroine, 
Janine. Although the latter stealthfully leaves her husband in order to keep her rendezvous 
with the night, hers is a free choice and her "affair," strange as it might seem, actually confers 
a spiritual interpretation on the concept of adultery. Janine's action will, in the final analysis, 
support Jean-Paul Sartre's assertion in 1946 that determinism does not exist, that man is free, 
and that man is freedom. 3 A brief study of the adulterous situations of the two heroines, 
therefore, will serve as a literary barometer that will expose some of the limitations of realism 
as well as the aspirations of existentialism. 
No contrast is ever perfect. Certain similarities exist between the life situations of Emma 
Bovary and Janine, similarities that perforce intensify subsequent differences. Albert Maguet 
describes Janine as "a sensitive and imaginative woman";4 sensitivity and imagination are also 
Emma's most striking characteristics (and the cause of her later downfall). Precisely because 
of their common sensitivity, there is corresponding feeling of solitude, both before and after 
marriage. The question of marriage itself is of considerable importance to both heroines, with 
Janine proving to be the more practical of the two, inasmuch as she chooses marriage in order 
to avoid growing old alone (p. 13). 
Both husbands, in fact, reveal themselves as rather mediocre, lacking both the sensitivity 
and the imagination of their spouses. Emma is piqued when Charles is unable to explain a 
term in regard to equestrianism in a novel that she is reading (p. 48); his talk in general is as 
"flat as a city pavement" (p. 4 7). For her part, Janine discovers early in her marriage that 
"nothing seemed to interest Marcel but business," and as a result of this situation "the years 
had passed in the semidarkness behind the half-closed shutters" (p. 8). Emma's husband, 
therefore, represents what Flaubert himself labelled the betise humaine, and, although Janine 
is not quite so scathing in respect to Marcel, she nevertheless describes him as a "pouting 
faun" (p. 4). 
This attitude toward their husbands leads to a point of exasperation on the part of both 
heroines. After her early disillusionment with Charles, Emma takes walks with her dog, Djali, 
in order to have "something on which to rest her eyes other than the eternal garden and the 
*Department of Modern and Classical Languages, University of Wyoming, Laramie, Wyoming
82071.
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dusty road beyond" (p. 51). She feels that she must escape the house and the garden; in short, 
all that would remind her of the humdrum life with Charles. Inevitably, during these walks, 
"sitting on the turf, stabbing at it with the point of her parasol, she would say to herself, 
over and over again: 'Oh why, in Heaven's name, did I ever get married!' "(p. 51). This 
expression of exasperation sets the stage for the Vaubyessard episode, the ball which changes 
Emma's life, thus preparing her for the later adulterous liaisons with both Rodolphe and Leon. 
For Janine, after more than twenty years of marriage, the point of exasperation comes during 
the long business trip to the south. Standing in front of the hotel waiting for Marcel, Janine 
senses that she is "the foreign woman" surrounded by the nameless but all similar faces of the 
Arabs, and she asks herself: ''Why did I come?" (p. 21). She has no answer for the question, 
which is repeated indirectly later that evening: "Yes, why had she come?" (p. 34). Her 
perplexity and her annoyance will prepare her for the unusual experience with the night at 
the fort. 
Emma's exasperation comes shortly after marriage, whereas Janine's reaction occurs 
twenty years later. The reaction of Flaubert's heroine, therefore, is swift, following closely 
upon her initial disappointment. This reaction, followed by the episode of the ball at 
Vaubyessard, changes Emma's life to the extent that henceforth she will, for the most part, 
live in a world of illusion and fantasy (in short, what has become known as bouarysme). For 
her part, although highly sensitive and imaginative, Janine has accepted her married life with 
Marcel, accompanied by its work ("she helped Marcel keep his books and occasionally 
substituted for him in the shop"); by its boredom [ "the sweet sensation of boredom" (p. 9)]; 
and by the years spent in the shadows [ "behind the half-closed shutters" (p. 8)]. It is only 
now, after so many years, that Janine suddenly awakens to a need that she has felt only in a 
vague, numb fashion previously. She has been, therefore, a realist in her acceptance of this 
passive.life. If she has had any illusions or dreams, at least they have never been able to tempt 
her to abandon Marcel and the dull, but comfortable, life with him. 
A pattern emerges for the two heroines. Emma is obviously motivated by egotism (a 
veritable incarnation of the romantic ego), while Janine represents that type of European 
woman who is willing to sacrifice years of her life style for her husband's sake. Eventually, 
though, there is a revolt in Janine; precisely which form it takes will be discussed later. 
Let us first follow Emma in her pursuit of happiness, a real will-o'-the-wisp if ever there 
was one. Happiness will never come to Emma in real life, because as Paul Bourget has said, 
she always has a preconceived notion of it which is incompatible with reality.5 Happiness for 
her is necessarily equated with love-passionate love-which for a romantic dreamer like 
Emma is imagined "like a great winged-bird, in the skies of poetry" (p. 46). Her immaturity, 
already reinforced by her education sentimentale in the convent, is evident in the juvenile 
desire of a life of luxury as a necessary concomitant to this ideal, but impossible, love. 
Certainly, the episode of the ball at Vaubyessard inculcates a thirst for /e haut monde and its 
round of dances and amorous intrigues; Charles is replaced (in her vivid imagination, of course) 
by some vicomte who will guide Emma in life as well as on the ballroom floor. Even after 
this ball is over, no time is to be wasted in sleep, at least not while the brilliant scene is still 
reliving itself in her mind's eye: 
The night was very dark. A few drops of rain were falling. She breathed 
in the damp air and feft its coolness on her eyes. The music of the ball 
still echoed in her ears, and she forced herself to stay awake in order to 
prolong the illusion of that luxurious life which she must leave, so soon, 
behind her. (p. 62) 
The Vaubyessard incident leaves such an impression on Emma that for a long time she 
mentally dates the events of her existence as occurring either before or after Vaubyessard (a 
definite B.C.-A.D. reckoning). Years later, at the opera in Rauen, she imagines herself as the 
beloved of the singer, Edgar Lagardy: "With him she would have traveled through all the 
kingdoms of Europe, moving from capital to capital." Emma, then, has not changed one iota; 
she continues to dream of "a glamorous, an amazing and splendid life" (p. 260). 
In the course of her two adulterous liaisons, moreover, her dreams of love are permeated 
with thoughts of luxurious living. In her imagination she abandons Charles in order to go 
away with Rodolphe to a place where "they would float over the water in a gondola ... where 
life would be as free and easy as the silk clothes they would wear, as warm and star-spangled 
as the nights on which they gazed" (p. 225). There would be no cruel intervention of reality 
to mar this beautiful life, this paradise on earth. Still later, with Leon, it is her desire for life's 
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comforts "which drove her on to snatch avidly at all the pleasures of life" (p. 316). · ·Desire for 
luxury is, of course, wedded to fantasy and irreality, as for example when she writes to Leon. 
The latter is transformed into a prince charming by the romantic imagination of the heroine: 
"he dwelt in that azure land where silken ladders swayed from balconies in a scent of flowers 
and the radiance of moonlight" (p. 335). Needless to say, Emma is the Eternal Romantic. 
Janine's reaction to her initial disappointment vis-a-vis the desert appears to be somewhat 
similar to that of Emma. In meditation on the terrace of the fort, Janine forgets Marcel in her 
contemplation of the nomads and their way of life. They become the key to her deliverance. 
She feels a sense of liberation as she meditates on this new kingdom which "would never be 
hers, never again, except in this fleeing moment" (p. 24). At this point, however, there is an 
important difference between the reaction of Janine and that of Emma; when Marcel takes 
Janine's hand in order to conduct her away from the fort and back to the hotel, "docile now, 
she turned away from the parapet and followed him" (p. 25). A few lines later we learn that 
"her exaltation had left her" (p. 26). This docility, this loss of exaltation would not be toler-
ated by Emma, who would lie, cheat, and steal in order to remain in contact with her romantic 
dream. 
The contrast between Emma and Janine is further exemplified by studying two important 
night scenes, one where Emma is contemplating suicide as opposed to the other where Janine 
embraces the night at the fort. First, Flaubert describes his heroine as follows: 
Her heart seemed to shrink into an emptiness, and she felt as do those on 
the point of death when life ebbs through the yawning exit of a bleeding 
wound ... 
She had the impression, on a sudden, that the air was full of flaming 
globules that burst like meteors, twisting and turning as they fell, and 
looked like small flattened objects on the snow where they lay melting 
between the branches of the trees. In the heart of each she saw Rodolphe's 
face. They grew in number, crowding to a point and seeming to force a 
way into the very substance of her body. Then suddenly they vanished, 
and she realized that what she had been looking at was light streaming 
from many windows through the mist. (p. 361) 
Camus, for his part, describes Janine's noctural experience in the following manner: 
Janine could not tear herself away from contemplating those drifting 
flares. She was turning with them, and the apparently stationary progress 
little by little identified her with the core of her being, where cold and 
desire were now vying with each other. Before her the stars were falling 
one by one and being snuffed out among the stones of the desert, and 
each time Janine opened a little more to the night ... At the same time, 
she seemed to recover her roots ... Her whole belly pressed against the 
parapet as she strained toward the moving sky; she was merely waiting for 
her fluttering heart to calm down and establish silence within her ... 
Then, with unbearable gentleness, the water of night began to fill Janine, 
drowned the cold, rose gradually from the hidden core of her being and 
overflowed in wave after wave, rising even up to her mouth full of moans. 
The next moment, the whole sky stretched out over her, fallen on her 
back on the cold earth. (pp. 32-33) 
For Emma, the night only conjures up the past and her liaison with Rodolphe. For Janine,Qn 
the other hand, the experience is new, and with each falling star she "opened a little more to 
the night." This opening on the part of JAnine contrasts strikingly with the emptiness in the 
in the heart of Emma. 
The romantic egotism of Emma is revealed when she sees Rodolphe's face in all the little, 
fiery drops; that is to say, she is trapped by her past life and by her selfish desires. Emma 
remains without a future. What is also immediately evident here is the moral disintegration of 
the heroine by the comparison with a dying person _who feels that "life ebbs through the 
yawning exit of a bleeding wound." Emma's fragmentation, her etat d'ame desequilibre,is 
what Flaubert himself experiences as his "personality escaping."6 On the other hand, Janine, 
during the night scene, feels as though she is about to "recover her roots," and thus become 
equilibre, or one with nature. For Janine, the experience represents an infusion of vitality; 
for Emma, it represents a debilitation. Unlike Emma, Janine is able to foresee a future for 
herself. 
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Each heroine, moreover, appears to be permeated by the nocturnal elements. For Emma, 
the globules insinuate themselves into her body, but immediately they vanish and she is 
abruptly transported to reality when she realizes that what she saw were the lights from the 
houses. The nihilistic effect of this experience leaves her but one alternative: suicide! For 
Janine, too, the night water entering her body evokes the image of a permeation, a copulation 
with the night ("her whole belly strained against the parapet as she strained toward the 
moving sky"). The simile of love-making is continued as the protecting blanket "stretched out 
over her, fallen on her back on the cold earth." 
It would be a mistake, however, to conclude that Janine's reaction is primarily physical. 
To do so would be to overlook in this process the role of the nomad Arabs, who serve as 
something more than a mere catalytic agent; they are in fact the raison d ·~tre for the whole 
experience. Earlier, in the afternoon, the Arabs became a symbol of her deliverance at the 
precise moment when she recognized the inherent nobility of these people who "had been 
ceaselessly trudging, possessing nothing but serving no one, poverty-striken but free lords of 
a strange kingdom" (p. 24). (How this image contrasts with Emma's insistence upon a life of 
luxury!) At night, Janine returns to the fort in order to inherit this spirit of freedom offered 
to her; she undergoes what must be understood as an initiation rite into this kingdom. Behind 
the description of this ceremony, which in a certain sense parallels the ancient fertility rites, 
is the intimate communication with the Arabs, now her spiritual brothers. It is in this context 
that Germaine Bree states that "there is dignity and gravity in the link that binds ... Janine to 
the nomad Bedouins. "7 By the same token, however, this experience, although spiritual, is not 
in any way mystical. Again, it is because of the Arabs, and because of their physical presence, 
that any other-worldly reference in this passage is totally excluded. A common bond of 
humanity with the Arabs is the sum of Janine's spiritual experience, but for Camus this 
fraternal bond is of paramount importance (witness also Daru and the Arab in ''The Guest," 
another of the short stories in the book). 
In Camus's works, revolt is the point de depart for the inception of fraternal sentiments, 
for revolt is, the author insists, the affirmation of a nature that is common to all men.8 Janine 
would never have experienced these feelings if she had not revolted against her marriage vows 
and their restriction on her freedom of movement. In the middle of the night she leaves her 
husband, as she silently slips out of the hotel for her rendexvous with the night. The key 
word for Janine, therefore, in this scene is liberation; whereas for Emma it is the awakening, 
albeit a rude awakening, to the grim reality of life (symbolized by the lights in the windows) 
after having yielded to the pleasure of illusion (typified by the appearance of Rodolphe in the 
globules). Concomitant with her awakening, though, there is for Emma no sense of liberation, 
but rather one of emptiness and of despair. 
Unlike Camus, Flaubert has no bond, no strong, fraternal link to humanity. For the 
latter, "men were not brothers; they were merely victims who suffered together.•'9 In many 
respects, Emma's creator is more representatively portrayed in the stable-boy, Hippolyte, with 
his wooden leg, or even in the blind beggar on the road to Rauen rather than, for example, in 
the more socially oriented Homais (decorated with the Legion of Honor at the end of the novel 
to indicate Falubert's ironic attitude toward the bourgeois class in general). In Emma's case, 
the feeling ofsolitude morale is evident in her attitude vis-a-vis her lovers. Instead of fulfilment 
and happiness, she discovers only tragic emptiness in these liaisons. For example, after the 
first ecstatic moments of her love for Leon, Emma "was as wholeheartedly sick of him as he 
was weary of her, and found in adultery nothing but the old commonplaces of marriage" 
(p. 334). Later, after her fruitless attempt to borrow money from Rodolphe, "her heart 
seemed to shrink into an emptiness" (p. 361). 
Furthermore, Flaubert has literally mired Emma in her situation, so much so that it is 
virtually impossible to imagine that she could have reacted differently than she has done in the 
novel. There is present a definite naturalistic determinism that robs the heroine of her free 
choice; her destiny, having become crystallized by her past history, by her state of health, and 
by the slow progression of events, is unchangeable and even forseeable. 10 Just as Zola's 
heroines (and heroes) descend the ladder of respectability under the influence of drink and 
bestiality in general, so Emma, under the intoxication of her romantic illusions (her bovarysme ), 
will become so constricted in her movements that at the end the only solution left for her is 
suicide. As a matter of fact, Zola also reveals the nefarious effect of bovarysme in the suicide 
of his painter-hero, Claude Lantier, in the novel, L'CEuvre. 
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Janine, on the other hand, inasmuch as she feels that "a knot tightened by the years, 
habit, and boredom was slowly loosening" (p. 24), is not in any way restricted. She becomes 
aware of a call, and it depends entirely upon her own volition to respond to it or not. In other 
words, unlike Emma, Janine is the mistress of her choice in this matter; she might ignore it or 
give it meaning. 12 Hers is, therefore, the existentialist choice, made freely by the individual . 
and not imposed by any external force or authority. 
,The contrast between the two heroines at this point is most evident; Emma is so deter-
mined by her environment (the provincial town) and by her situation (abandoned by her lovers 
and overwhelmed with debts) that she does not hesitate at all to take the poison in Homais's 
shop. For her part, Janine has the free choice in her decision: to break or not to break her 
marital servitude. 
In conclusion: by virtue of her egotism, her possessiveness of her lovers, as well as her 
desire for luxury, Emma remains in exile in the world. Her life is one of "spiritual claustro-
phobia,"13 in which "will power is systematically suppressed."14 Janine's years of exile are, 
to be sure, not behind her; she will return to Marcel. What this return means, though, is that 
henceforth Janine will represent both the exile and the kingdom-exile vis-a-vis Marcel, but 
with an ardent recollection of the kingdom, namely her spiritual union .with the Arabs. To 
the extent that Emma reflects Flaubert, moreover, Madame Bovary reveals only too clearly 
Flaubert's individual, but essentially antifraternal sentiments. Contrariwise, Janine's experience 
represents the deep, abiding love of common humanity on the part of Camus, who crystallizes 
this sentiment in a work of art. The lesson that an artist discovers in a sincere work of beauty, 
says Camus in his speech at the University of Upsala shortly after having received the Nobel 
Prize, is not a lesson of egotism, but one pf austere fraternity. IS Finally, in the manner 
that Flaubert could state that "Madame Bovary, c'est moi," so also in a very real sense might 
Camus have said: "La femme adultere, c'est moi." 
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SOME STIPITATE DISCOMYCETES OF IOWA1 
Roger D. Jensen2 
ABSTRACT. The stipitate Discomycetes of Iowa are a diverse group of fungi relative to 
ascocarp characters, time of occurrence, and distribution in the state. The majority of those 
collected and described in this study were found in forested areas in the eastern one-third of 
Iowa. Of the 42 species known to occur in Iowa, 32 were collected during this study. They 
are Bulgaria rufa, Chlorosplenium versiforme, Ciboria pseudotuberosa, Coryne sarcoides, 
C. urnalis, Disciotis venosa, Gyromitra brunnea, Helotium citrinum, H. fraternum, H. 
fructigenum, Helve/la acetabulum, H. crispa, H. elastica, H. villosa, Holwaya gigantea, Leotia 
lubrica, Marchel/a deliciosa, M. esculenta, M. semilibera, Phaeobulgaria inquinans, Rut-
stroemia firma, R. longipes, R. macrospora, Sarcoscypha coccinea, S. floccosa, S. occidentalis, 
Sclerotinia tuberosa, Spathularia flavida, Stromatinia smilicinae, Urnula craterium, Verpa 
bohemica, V. conica. Three species not previously reported as occurring in Iowa are Helotium 
fraternum, Rutstroemia firma, and Verpa bohemica. Ten other Iowa species represented by 
herbarium or teaching collections and not collected during this study are Chlorosplenium 
aeruginascens, Gyromitra caroliniana, Helve/la atra, H. lacunosa, H. queletiana, Leotia 
atrovirens, L. viscosa, Monilinia fructicola , Trichoglossum walteri, Underwoodia columnaris. 
INTRODUCTION 
The Discomycetes are a group of sessile or stipitate fungi that have cup- or disk-shaped 
apothecia or a modification thereof (e.g., saddle-shaped, bell-shaped, or club-shaped, etc.). 
Apothecia range in size from a few millimeters to 15-20 cm in height and are variously shaped 
and colored. Asci are borne on the surface or in large cavities and the ascospores are forcibly 
discharged. 
The only major mycological study of the common stipitate Discomycetes of Iowa was 
that by Seaver (1906), based primarily on collections made in eastern Iowa. Since 1906, only 
a few local studies have been reported. The limited areas of collection and changes in nomen-
clature and classification limit the usefulness of these older treatments. 
LITERATURE REVIEW 
The term Discomycetes originally referred to ascomycetous fungi with a cup- or disk-
shaped ascocarp, which was called an apothecium. The term is now applied to include all of 
the Ascomycetes that have a typical or a modified apothecium. The diversity of ascocarp 
shapes has been partly responsible for the diversity of classification systems proposed for this 
group. Interpretations of the Discomycetes from the late 1 700's through the late 1960's have 
been reviewed by Kimbrough (1970). 
The first major work to include the majority of the species of stipitate Discomycetes of 
Iowa was by Seaver (1904). He continued and expanded the work, publishing an annotated 
list in 1905. In 1906 he published "Iowa Discomycetes", which combined the two earlier 
publications. Descriptions and illustrations, as well as general locations of collection sites, 
1 This study was done at, and partially funded by the Department of Botany and Plant 
Pathology, Iowa State University, Ames, Iowa 50011. 
2 Department of Biology, Albright College, Reading. Pennsylvania 19604. 
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were included in the 1904 and 1906 publications. Most of the species were collected by 
Seaver near Iowa City, or Mt. Pleasant, or both areas. 
Paige (1927) and Tulk (1942) mention several stipitate species present in Webster and 
Henry Counties, respectively. Martin, in his "Notes on Iowa Fungi" (1937, 1939, 1948, 
1952, 1954, 1960), mentions the occurrence of 14 species of stipitate Discomycetes. He 
reported specimens of unusually large size, noted the rare or repeated appearance of some 
species, and commented on habitats. Most of the fungi were collected in the vicinity of Iowa 
City. 
Seaver's two-volume North American Cup Fungi (1942, 1951) included all of the stipitate 
Discomycetes and other cup fungi that had been reported in North America up to that time. 
Illustrations, or detailed descriptions, or both were included. Locations were generalized, 
usually as ranges (e.g., occurs Iowa to New York), therefore, are not useful for distribution 
within any state. Most of the stipitate Discomycetes that Seaver cited as occurring in Iowa 
were included in his earlier publications. 
MATERIALS AND METHODS 
Fungi were collected from 1973 through 1976 at various locations and times in Iowa 
from early April through early November. Specific locations of most collection sites are given 
by Jensen (1976). Specimens sent to the Iowa State University Botany and Plant Pathology 
Department for identification, and collections made by graduate students, or staff, or both of 
the Botany and Plant Pathology Department have been included in this study. Their contri-
butions are gratefully acknowledged. 
Voucher -specimens were prepared by either preserving the specimens in FAA solution 
(10 parts ethyl alcohol, 7 parts water, 2 parts formalin, 1 part acetic acid) or air drying them. 
The specimens were deposited in the Iowa State University herbarium. 
Fungal collections in the herbaria or teaching collections of Graceland College, Luther 
College, Iowa State University, State University of Iowa, and University of Northern Iowa 
were examined and collection data recorded. Exsiccata examined were Eilis's "North 
American Fungi" and Ellis and Everharts's "North American Fungi" and "Fungi Columbiana". 
The classification system presented by Dennis in his British Ascomycetes (1968) is the 
one I have chosen to follow, with some modifications. Publications by Seaver (1942, 1951) 
and Dennis (1968) were used to identify most species. White's monograph (1941) was used 
for the identification of the species of Rutstroemia. Publications by Dissing (1966), Eckblad 
(1968), and Korf (1973) contain proposals for some nomenclatorial changes, primarily at 
generic levels in the Helvellaceae, which I have adopted. 
For the purposes of this study, the common stipitate Discomycetes of Iowa have been 
defined as those species that have apothecia larger than 2 mm in diameter and obvious stalks. 
Keys, based on microscopic and macroscopic characters, have been constructed for these 
species. Descriptions of these species wer·e adapted, with some modifications, from Seaver 
(1942, 1951), Dennis (1968), and Dissing (1966). The months listed in parentheses following 
each species description are those during which that species was collected · or present in the 
field. Only specimens collected during this study or those that I have seen in fresh field 
collections are described and discussed. 
The distribution given for each species (Table 1) is based on collections made during this 
study, on collections made by field mycology classes held at Iowa State University or at Iowa 
Lakeside Laboratory, and on data obtained from herbarium or teaching specimens. Locations 
of herbarium or teaching specimens are given by Jensen (1976). 
RESULTS AND DISCUSSION 
Many of the stipitate Discomycetes can be found in relatively undisturbed, forested sites 
throughout Iowa. They are found in greater numbers in eastern Iowa as compared to the rest 
of the state (Table 1). Approximately four times more forested land, a wider variety of tree 
species (Thornton and Morgan, 1959), and approximately 14% more precipitation (Oschwald 
et al., 1965) in the eastern one-third of Iowa, as compared to the western one-third, probably 
account for most of the diversity and abundance. 
Most of the Iowa stipitate Discomycetes occur seasonally. Production of the apothecia 
lasts from a month or less in some species (e.g., Morchella spp.) to 2 or 3 months in others 
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(e.g., Helotium spp., Helvella spp.). Species with large conspicuous apothecia generally occur 
in the spring for a relatively short period; those with small apothecia usually occur in the 
summer or fall, or both for several months. 
A key to the common species of stipitate Discomycetes in Iowa is presented. Species not 
collected during this study are indicated by parentheses and are not described or discussed 
except for distribution (Table 1). Species descriptions are in alphabetical order. 
Key to Common Stipitate Discomycetes of Iowa 
1. Asci operculate; ascocarps generally larger than 2 cm in diameter (except for Sarcoscypha 
floccosa ), or height, or both , not associated with stroma or sclerotia, not gelatinous 
(rubbery in Bulgaria rufa), not spathulate or clavate .. ...... .................. 2 
1. Asci inoperculate ; ascocarps generally smaller than 2 cm in diameter, or height, or both; 
if 2 cm or larger, then ascocarps brownish and associated with sclerotia or stromatized 
portions of host tissue, or the ascocarp gelatinous, spathulate, or clavate, growing on 
wood, other plant materials, o:r soil ................................. 22 
2. Ascocarps (apothecia) definitely cup-shaped . . . . . . . . . . . . . . . . . . . . . . . 3 
2. Ascocarps having a terminal cap-like area with ridges or convolutions, or saddle-
shaped; stalks well developed ........................................ 10 
3. Hymenium red, excipulum whitish; growing on wood, commonly on downed branches 
less than 3 cm in diameter ......... . .................................... 4 
3. Hymenium brown, black, or gray; growing on wood or soil ......... .. ........ . .. 6 
4. Apothecia large, 3-4 cm in diameter; fruiting in spring and occasionally late 
fall ............................................. Sarcoscypha coccinea 
4. Apothecia smaller, usually less than 2 cm in diameter; fruiting in summer . . . . . 5 
5. Hairs on excipulum very conspicuous, long and bristly, apothecia goblet-
shaped .............................................. Sarcoscypha floccosa 
5. Hairs on excipulum inconspicuous, consisting of delicate tomentum; apothecia shallow 
or nearly flat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sarcoscypha occiden talis 
6. Hymenium and excipulum black; apothecia 2-4 cm in diameter, deeply urn-shaped; 
fruiting in spring ...................................... Urnula craterium 
6. Hymenium some shade of brown or gray ................................ 7 
7. Apothecia having a rubbery texture when fresh; excipulum darker than hymenium; on 
wood .................. . ................... . ............... Bulgaria rufa 
7. Apothecia not as above; not on wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
8. Excipulum and hymenium brownish; apothecium a deep cup; hymenium smooth, 
stalk usually ribbed, furrowed, ribs extending up the sides of the 
cup ............................................. Helvella acetabulum 
8. Not as above; excipulum whitish or grayish ............................. 9 
9. Excipulum whitish, hymenium dark brown, apothecia discoid or shallow cup-shaped; 
hymenium becoming ribbed and furrowed with age; stalk short and stout, not ribbed 
and furrowed1 ............................................. . Disciotis venosa 
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9. Excipulum and hymenium grayish; apothecium shallow cupped; stalk 1-4 cm long, 
slender ................................................... Helvella villosa 
10. Ascocarps having a cap-like hymenial area with pits, or ridges, or both (often 
appearing sponge-like), hymenial area somewhat spherical or conical in outline, at 
the apex of a distinct, often long, stalk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
10. Ascocarp having a hymenial area either saddle-shaped or somewhat campanulate, 
irregularly subglobose and convoluted, or columnar ...................... 15 
11. Hymenial area completely attached to the stalk or free for half of its length; asci usually 
8-spored .......................................... . ................. 12 
11. Hymenial area attached only at the apex of the stalk .......................... 14 
12. Hymenial area conical, 2-3 cm in length, only the upper half attached to the 
stalk ............................................ Morchella semilibera 
12. Hymenial area completely attached to the stalk .......... ........ ........ 13 
13. Hymenial area large, 4-5 cm in diameter, 7-9 cm in length, variable in shape, subglobose 
to subconical, yellowish-brown to grayish .................... Morchella esculenta 
13. Hymenial area smaller, 1-2 cm in diameter, 2-3 cm in length, grayish; developing earlier 
'than M. esculenta ................. . ............... . ...... Morchella deliciosa 
14. Asci usually 2-spored ;hymenial surface furrowed, appearing pitted. Verpa bohemica 
14. Asci 8-spored; hymenial surface smooth or slightly furrowed ....... Verpa conica 
15. Hymenial area subglobose and convoluted, irregularly lobed, or appearing to have pits 
and ridges, ridges with rounded edges; hymenium brown . . . . . . . . . . . . . . . . . . . . . . 16 
15. Hymenial area saddle-shaped or columnar; whitish, yellowish, or dark colored ...... 17 
16. Hymenial area appearing reticulate or pitted; stalk usually deeply fluted .. .... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (Gyromitra caroliniana) 3 
16. Hymenial area convoluted; if reticulate only slightly so; stalk usually not fluted ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gyromitra brunnea 
17. Stalk not ribbed and furrowed or only slightly so ........................... 18 
17. Stalk ribbed and furrowed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 
18. Excipulum and stalk whitish to yellowish, hymenium darker,stalk3-10mmin dia-
meter; ascocarp glabrous ................................. Helvella elastica 
18. Excipulum and stalk grayish, hymenium black or nearly so; stalk 2-4 mm in diameter; 
ascocarp usually pubescent ......... .... . ...... ............. (Helvella atra) 
19. Hymenial area saddle-shaped; ribs of stalk sharp edged; hymenium whitish to grayish. 20 
19. Hymenial area convex, campanulate, or columnar, not saddle-shaped; ribs of stalk not 
sharp edged; hymenium dark brown or whitish ......................... 21 
20. Hymenium and stalk whitish; excipulum.pubescent ..... ........ Helvella crispa 
20. Hymenium and stalk gray to grayish-brown; excipulum glabrous (Helvella lacunosa) 
3 Parentheses indicate species not described or discussed except for distribution. 
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21. Hymenium brown, convex or campanulate ................... (Helvella queletiana) 
21. Hymenium whitish, columnar, continuous with the stalk ... (Underwoodia columnaris) 
22. Ascocarps associated with sclerotia or stromatized portions of host tissue ..... 23 
22. Ascocarps not associated with sclerotia or mycelial aggregates .............. 29 
23. Apothecia arising directly from well-developed black sclerotia (5-6 mm in diameter), 
which· may or may not be directly associated with plant tissue . . . Sclerotinia tuberosa 
23. Apothecia not arising directly from sclerotia .... . ........................... 24 
24. Ap.othecia arising from mycelium within seeds or fruits of host ............. 25 
24. Apothecia arising from mycelium colonizing leaves, stems, or woody tissues of the 
host .................................................•...... 26 
25. Apothecia on old acorn cotyledons .............. . ........ Ciboria pseudotuberosa 
25. Apothecia on overwintered mummified stone fruits ............ Monilinia fructicola 
26. Small black sclerotia, 1-2 mm in diameter, present in host tissue but apothecia not 
arising directly from them; apothecia on decaying rhizomes of Smilacina racemosa; 
ascospores 1-celled ................................ Stromatinia smilacinae 
26. Sclerotia absent; apothecia usually associated with stromatized tissue; ascospores 
often 1- to several-celled ..................................... 27 
27. Apothecia occurring on wood or woody tissue .......................... 28 
27. Apothecia on other substrate;on decaying leaves of broad-leaved trees, apothecia yellow-
ish when fresh, drying darker; spores 10-14 µm long ........... Rutstroemia longipes 
28. Apothecia pale brown, ascospores 25-35 µm long ....... Rutstroemia macrospora 
28. Apothecia darker brown, ascospores 14-22 µm long .......... Rutstroemia firma 
29. Apothecia purplish, green (at least the fertile portion green), blue-green, or olive green; 
growing on rotting wood or soil .......................................... 30 
29. Apothecia some other color; if greenish, then greenish-black; growing on wood, other 
plant tissue, or soil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 
30. Apothecia greenish ............................................... 31 
30. Apothecia purplish ............................................... 34 
31. Apothecia growing on wood; not gelatinous . .................. . ............ 32 
31. Apothecia growing on soil; gelatinous .................................... 33 
32. Apothecia blue-green, up to 5 mm in diameter; wood stained blue-green by 
mycelium; ascospores 6-10 x 1.2-2 µm . .......... Chlorosplenium aeruginascens 
32. Apothecia light green or olivaceous, 1-3 cm in diameter; wood not stained green; 
ascospores 9-14 x 3-4 µm ........................ Chlorosplenium versiforme 
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33. Apothecia entirely green .............. ..... ................ (Leotia atrovirens) 
33. Hymenial area green, stalk usually whitish or less often yellowish ....... (Leotia viscosa) 
34. Apothecia 20-30 mm in diameter, ascospores 24-30 x 5-7 µm ..... Coryne urnalis 
34. Apothecia smaller, 2-20 mm in diameter, ascospores 10-19 x 4-6 µm.Coryne sarcoides 
35. Ascospores filiform, multicelled .............. . .......................... 36 
35. Ascospores elliptical to fusoid, usually less than 30 µm long, 1- to several-celled ..... 38 
36. Apothecia flattened, greenish-black; growing on wood . ....... . Holwaya gigantea 
36. Apothecia clavate or spathulate; yellowish or brownish black ... ..... .... ... 37 
37. Apothecia spathulate or fan-shaped, hymenial area flattened; yellowish ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Spathularia flavida 
37. Apothecia clavate, brownish-black; hymenial area lanceolate , hymenium having spines or 
setae ...... .. ......... .. ... ..... .......... . .... . .. . (Trichoglossum walteri) 
38. Ascospores usually 15 µm or longer ; apothecia on soil, petioles, acorns, or hickory 
nut husks ................................................ ....... 39 
38. Ascospores usually less than 15 µm long; apothecia on decaying wood ........ 41 
39. Apothecia on soil, gelatinous .................................. . Leotia lubrica 
39. Apothecia on petioles or fruits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
40. Apothecia growing on petioles, ascospores 16-20 µm long .... Helotium fraternum 
40. Apothecia on acorns and hickory-nut husks; ascospores 13-21 µm long ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Helotium fructigenum 
41. Apothecia 1-4 mm in diameter, lemon-yellow ....... ... ........ Helotium citrinum 
41. Apothecia 1-4 cm in diameter, excipulum dark brown, hymenium black ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Phaeobulgaria inquinans 
Bulgaria rufa Schw. 
Apothecia gregarious or clustered, short stipitate or occasionally sessile, attaining a di-
ameter of 2-3 cm, shallow cup-shaped, margin incurved; excipulum blackish-brown, tough, 
and covered with clusters of hairs, internally with a gelatinous layer several millimeters thick, 
giving fresh plants a rubbery consistency, on drying becoming leathery and strongly wrinkled; 
hymenium slightly concave, pale-reddish or reddish-brown; stalk reaching a- length of 1 cm or 
more and a diameter of 4-5 mm, attached below by a dense mass of black mycelium; hairs 
blackish-brown; asci cylindric above, gradually tapering into a long stemlike base, reaching a 
length of 275-300 µm and a diameter of 12-14 µm; ascospores uniseriate, ellipsoid, ends 
strongly narrowed, hyaline, granular within, 18-20 x 9-12 µm; paraphyses threadlike, scarcely 
enlarged above. 
On buried or partially buried wood; summer (June-September). Common. 
Chlorosplenium versiforme (Pers.) Karst. 
Apothecia scattered or in small clusters, more or less cup-shaped at first, becoming ex-
panded and subdiscoid, or more often elongated on one side, entirely light-green or olivaceous, 
STIPITATE DISCOMYCETES OF IOWA 45 
occasionally darker, 1-3 cm in diameter; stem short, 4-5 mm long; asci cylindric-clavate, 
80-100 x 5-7 µm, 8-spored; ascospores uniseriate to biseriate, cylindrical with rounded ends, 
straight or slightly curved, 9-14 x 3-4 µm, occasionally 1-septate;paraphyses enlarged above, 
reaching a diameter of 2-3 µm. 
On decaying wood; summer (August) . Not common. 
Chlorosplenium aeruginascens (Nyl.) Karst. is similar to C. versiforme except that the 
apothecia are smaller and blue-green, the ascospores are smaller, 6-10 x 1.2-2 µm, and the 
wood in which the mycelium grows is stained blue-green. 
Ciboria pseudotuberosa Rehm 
Apothecia arising from a sclerotium-like growth within the seed of the host (Quercus spp.), 
at first cup-shaped, becoming discoid or umbilicate at maturity, brownish, 1-2 cm in diameter; 
stalk variable in length, 5-20 mm, darker than cup; asci cylindric, 110-150 x 6-10 µm, uni-
seriate; ascospores elliptical with slightly pointed ends, 8-10 x 4-6 µm, paraphyses filiform, 
slightly enlarged above, 2-3 µmin diameter. 
On cotyledons of old acorns, Quercus spp.; fall (August). Not common. 
Coryne sarcoides (Jacq.) Tul. 
Apothecia short stalked, or sessile, usually clustered, gelatinous, reddish-purple to purple, 
concave or flattened to repand with age, often irregular and lobed, 2-10 mm in diameter, 
a'sci cylindric-clavate, 100-135 x 7-8 µm, 8-spored; ascospores biseriate, elongate-fusoid, 
slightly enlarged above. 
On rotten wood; fall (September-October). Not common. 
Coryne urnalis (Nyl.) Sacc. 
Similar to C. sarcoides; differing only in size of the apothecia, 2-3 cm in diameter, larger 
asci, 160-190 x 10-15 µm and ascospores 24-30 x 5-7 µm, becoming 1-9 septate. 
On rotten wood of various kinds; fall (September-November). Fairly common. 
Disciotis venosa (Pers.) Baud. 
Apothecia large, often up to 15-20 cm in diameter when fully expanded, solitary or 
gregarious, discoid or shallow cup-shaped; hymenium dark brown, at first even, becoming 
ribbed and furrowed, giving a reticulate appearance in large specimens; excipulum whitish, 
stalk short and stout, sometimes sunk in the soil; asci cylindric or subcylindric, clavate, 
280-320 x 20-25 µm, not blued by iodine, which distinguishes this species from members of 
the Pezizaceae; ascospores broadly elliptical, (19-) 22-25 (-30) x 12-17 µm, without con-
spicuous internal oil drops; paraphyses yellowish-brown, enlarged above, reaching a diameter 
of 8-12 µmat apices. 
On the ground in deciduous woods; spring (late April, May). Not common. 
Gyromitra brunnea Underw. 
Hymenial area much contorted, irregularly lobed and plicate, sometimes having indistinct 
anastomosing ridges, adhering to the stalk at various points, reaching a diameter of 5-12 cm, 
whitish underneath, hymenium dark brown; stalk reaching a length of 8-13 cm and a diameter 
of 2-5 cm, even or occasionally slightly lacunose, hollow or loosely stuffed, white; asci 
cylindric or subcylindric; ascospores elliptical, 28-30 x 14 µm, hyaline, usually containing 
two rather large oil drops, becoming sculptured with small warts or faint reticulations; 
paraphyses slender, enlarged above. 
In wooded areas on the ground; spring (May). Not common. 
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Helotium citrinum (Hedw.) Fr. 
Apothecia gregarious, often forming large confluent masses, shallow cup-shaped, 1-4 mm 
in diameter, hymenium plane or nearly so, lemon yellow; stalk short, up to 1 mm in length, 
lighter yeffow than hymenium; asci cylindric-clavate, 100-135 x 10 µm, 8-spored; ascospores 
biseriate, ellipsoid or fusoid, with oil drops at each end, 9-14 x 3-5 µm, occasionally 1-septate; 
paraphyses filiform, slightly enlarged upwards. 
On decaying wood;summer, fall (July-November). Common. 
Helotium fraternum Pk. 
Apothecia solitary or scattered, 1-2 mm in diameter, cup-shaped becoming disk-shaped 
or plane at maturity, whitish to yellowish, darker with drying; asci clavate-cylindric, 70-100 x 
8-12 µm, 8-spored; ascospores uniseriate to biseriate; elongate-fusiform, often slightly curved, 
rounded at one or both ends, usually with an oil drop in either end, 16-20 x 4-5 µm; paraphyses 
filiform, 1 µm wide. 
On decaying petioles of leaves, usually Acer spp.; late summer, fall, (August-October). 
Fairly common. 
Helotium fructigenum (Bull.) Karst. 
Apothecia solitary or gregarious, cup-shaped at first, becoming plane or nearly so, reach-
ing a diameter of 1-4 mm, hymenium pale yellow; stalk cream-colored, slender, 2-10 mm long; 
asci cylindric-clavate, 80-100 x 7-9 µm, 8-spored; ascospores uniseriate to beseriate,oblong-
fusiform or slightly inequilateral, 13-21 x 3-4 µm, often with two oil drops and numerous 
smaller ones; paraphyses filiform, slightly enlarged above, reaching a diameter of 3 µm. 
On acorns and hickory nut husks; late summer, fall (August-October). Fairly common. 
Helvella acetabulum (L.) Quel. 
Apothecia usually deep cup-shaped, cups 2-3 cm in depth and 3-6 cm in diameter; 
hymenium dark brown, excipulum of cup lighter and minutely downy; stalk short and stout, 
whitish to brown colored, reaching a length of 1-1.5 cm and a diameter of 1 cm, conspicuously 
ribbed and furrowed, the ribs often passing upwards into prominent forked veins of the 
underside of the cup; asci cylindric, 400 x 20 µm; ascospores uniseriate, braodly elliptical, 
18-22 x 12-14 µm, hyaline, each containing one oil drop; paraphyses somewhat clavate, 
5-6 µm in diameter at the apices. 
On the ground in wooded areas; late spring, early summer (May-July). Not common. 
Helvella crispa (Scop.) Fr. 
Apothecia up to 10 cm high, hymenial area usually saddle-shaped, sometimes mitrate, 
reflexed and usually irregularly lobed, reaching a diameter of 4-5 cm; hymenium white at first, 
becoming cream or yellowish with age, or drying, or both; stalk cylindric, stout, hollow, 
reaching a length of 6-7 cm and a diameter of 2-3 cm, deeply fluted with longitudinal furrows, 
color similar to hymenial area; asci cylindric or subcylindric, reaching a length of 300 µm and 
a diameter of 15-18 µm; ascospores uniseriate, elliptical, 18-20 x 10-13 µm, containing one 
large oil drop; paraphyses cylindrical, enlarged above, reaching a diameter of 6-8 µm at the 
tips. 
On soil in moist woods; summer, fall (July-October). Fairly common. 
Helvella elastica (Bull.) St. Amans 
Hymenial area saddle-shaped, irregularly 2-3 lobed, the margin reflexed and usually free 
from the stalk; reaching a diameter of 2-3 cm, grayish or yellowish when fresh, drying to dark 
brown or nearly black; stalk slender, cylindrical, 3-10 mm in diameter, 5-10 cm in length, 
hollow, whitish to yellowish, smooth, never fluted; asci cylindric or subcylindric, 200-250-
330 x 20 µm ; ascospores uniseriate, elliptical, containing one large oil drop, 18-20 x 10-13 µm; 
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paraphyses cylindric to clavate, enlarged above reaching a diameter of 10 µm. 
On the ground in wooded areas; summer, fall (June-September). Not as common as 
H crispa. 
Helvella villosa (Hedw.) Diss. and Nannf. 
Apothecia up to 4 cm high, often shorter; hymenial area cup-shaped, somewhat discoid 
with age, 1-2.5 cm in diameter and reaching a depth of 0.5-1 cm, hymenium grayish, ex-
cipulum concolorous and pubescent, pubescence due to conical bunches of hyaline hairs 
clinging together in fascicles; stalk cylindrical 1-2 cm in length, 2-3 mm in diameter, concolo-
rous with the cup or lighter colored, especially toward the base ; asci cylindric or slightly 
clavate above, reaching a length of 275 µm and a diameter of 12-17 µm, tapering into a stem-
like base; ascospores uniseriate, elliptical, smooth, usually containing only one large oil drop, 
17-21 x 9-12 µm; paraphyses clavate. 
On ground in wooded areas; summer, fall (July-October). Fairly common. 
The Iowa specimens are variable in size and color of the apothecia. On the basis of spore 
size, specimens could be identified as Paxina subclavipes (Phill. and Ellis) Seav. (Seaver, 1942) 
or Cyathipodia villosa (Hedw.) Boud. (Dennis, 1968). On the basis of apothecial size and 
color, one might place the same specimens in Paxina hispida (Schaeff.) Seav. (Seaver, 1942). 
Possibly the Iowa specimens attributed to the above three species are the same species and 
can best be characterized by the above description adapted from Dissing (1966), who con-
siders Paxina and Cyathipodia synonyms of Helvella. 
Holwaya gigantea (Pk.) Dur. 
Apothecia single or scattered, cup-shaped at first, becoming discoid to plane at maturity, 
3-15 mm in diameter, greenish-black, usually more blackish, fleshy-gelatinous, hymenium and 
excipulum concolorous;stalk 2-5 mm in length, tapering upwards, often with a greenish-brown 
pubescence that disappears with age; asci narrowly clavate, 120-200 x 9-12 µm; ascospores 
biseriate, more or less fasciculate, filiform-cylindric, with ends usually rounded or 1 end 
occasionally acute, straight or curved, hyaline, 14-20 septate, 30-37 x 3-5 µm, paraphyses 
filiform, longer than asci, globose at their apices where they reach a diameter of 4-5 µm. 
Conidial form often present at same time. Conidial structure blackish, with a tapering 
stalk, 3-4(-10) x 1-2 µm, and an ellipsoid, soft viscid head 2-6 x 2-4 µm; conidia hyaline, 
ellipsoid, 3 x 1 µm. On rotten logs of various kinds; fall (October). Not common. 
Leotia lubrica (Scop.) Pers. 
Apothecia clustered, reaching a height of 3-6 cm or more, hymenium borne on a cap-like 
structure that is convex above, 1-1.5 cm in diameter, surface often irregularly furrowed, with 
a recurved margin, yellowish-green to olivaceous, somewhat viscid and gelatinous, stalk cylin-
drical or tapering, less than 1 cm in diameter, yellowish, flattened, sometimes dotted with 
greenish granules; asci clavate, 130-160 x 10-12 µm, 8-spores, biseriate above, uniseriate below; 
ascospores hyaline, smooth, slightly fusiform with rounded ends, straight or curved, (18-)20-
23(-28) x 5-6 µm, becoming 5-7 septate; paraphyses filif orm, branched, with clavate tips. 
On damp, rich humus or sandy soil; summer, fall (July-October). Fairly common. 
Morchella deliciosa Fr. 
Cap-like hymenial area elongated to somewhat conical, reaching a length of 2-3 cm and a 
diameter of 1-2 cm; pits usually elongated, grayish to blackish within, ridges inclined to be 
longitudinally disposed, about 1 mm thick, irregularly anastomosing, much lighter than the 
interior of the pits, whitish; stalk one-half to two-thirds as thick as the base of the hymenial 
area, occasionally enlarged at the base and irregularly lacunose, lighter than the hymenial area, 
whitish or yellowish; asci cylindrical, reaching a length of about 200 µm and a diameter of 
12-15 µm; spores uniseriate, ellipsoid, hyaline, yellowish in mass, 20 x 10 µm; paraphyses 
somewhat enlarged at their apices and slightly colored. 
On ground in woods, or in grassy places near edge of woods. Usually appearing about 
1-2 weeks before M. esculenta; (late April, early May). Fairly common. 
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Groves and Hoare (1953) consider this species an early season form or developmental 
stage of M. esculenta. I have had the opportunity to examine only three collections of fresh 
material that could be considered M. deliciosa. These lacked ascospores, indicating immature 
apothecia, and tend to support Groves' and Hoare's observations. Until more observations 
are made on Iowa specimens, M. deliciosa should be maintained as a species separate from 
M. esculenta. · 
Morchella esculenta (L.) Pers. 
Shape of hymenial area variable, usually subglobose or elongated, occasionally tapering 
to an obtuse point at the apex, size variable, often 4-5 ctn in diameter and 7-9 cm in length; 
pits rounded, irregular or occasionally elongated, usually grayish at first, becoming yellowish-
brown, darker with age or on drying, 5-10 mm in diameter ; ridges irregularly anastomosing, 
not longitudinally disposed, about 1 mm thick and lighter colored than the interior of the pits; 
stalk hollow, stout, but the diameter not usually exceeding two-thirds the diameter of the 
hymenial area, usually slightly enlarged at the base, even or irregularly furrowed, whitish to 
yellowish, lighter than the hymenial area, minutely scurfy; asci 8-spored, cylindric, reaching 
a length of 200-300 µm and a diameter of 18-20 µm; ascospores uniseriate, broadly elliptical, 
hyaline, yellowish in mass, (16-)20-24 x 12-14 µm; paraphyses enlarged above, reaching a 
diameter of 15 µm, faintly colored. 
On ground in woods and open places; spring (late April, May). Common. 
A large form of M. esculenta appearing towards the end of the fruiting season and usually 
having a larger stalk is considered by some authorities, on the basis of the stalk and lateness, 
to be a separate species- M. crassipes Fr. I do not consider it to be separate, as the size and 
shape of the asci ascospores do not differ s~gnificantly. Furthermore, field studies by Groves 
and Hoare (1953) indicate thatM. crassipes is a late season stage of M. escu/enta. 
Morchella similibera (DC.) Fr. 
Cap-like hymenial area bell-shaped or subconic, reaching a length of 2-3 cm and a diameter 
of 1.5-2 cm, free from the stalk for about half of its length; pits irregularly rounded or 
elongated, reaching a diameter of 5-10 mm, yellowish to brownish within; longitudinal walls 
of the pits more developed, when young lighter than the interior of the pits, darkening and 
becoming more prominent with age; stalk at first short, finally reaching a length of 8-10 cm 
and a diameter of 2-3 cm at the base, tapering upwards to about half of the diameter of the 
base, often irregularly furrowed at the base, hollow, brittle, whitish or yellowish, scurfy; asci 
cylindric, reaching a length of 250-300 µm and a diameter of 20-25 µm; ascospores uniseriate, 
elliptical, 22-26 x 12-16 µm, hyaline, cream colored in mass; paraphyses enlarged upwards, 
hyaline or slightly colored. 
In moist woods on. the ground. Spring (late April-May) about the same time as M. 
esculenta. ' Fairly common. 
Phaeobulgaria inquinans (Pers.) Nannf. 
Apothecia occurring singly or often in clusters with several apothecia having a common 
base, turbinate, gelatinous (similar to Bulgaria rufa}; stalk short, usually less than 1 cm, 
apothecia often appearing sessile; hymenium concave at first, becoming convex with age, 
1-4 cm in diameter, black and shiny, excipulum dark brown; asci cylindric-clavate, 150-200 x 
9-10 µm, pore blued by iodine, 8-spored; ascospores of two kinds, usually the upper four 
larger, 11-15 x 6-7 µm, somewhat reniform, with ends narrowed, dark and opaque, the lower 
four smaller, 7-9 x 4-5 µm, shape similar, usually more elliptical, hyaline, both types contain-
ing one to several oil drops; paraphyses slender, 1 µmin diameter. 
On decaying wood, usually Quercus spp.; fall (August-December). Not common. 
Rutstroemia firma (Pers.) Karst. 
Apothecia solitary or sometimes gregarious, on decorticated twigs with a blackened 
stomatic surface; apothecia infundibuliform at first, becoming discoid with age, hymenium 
brown, darker than the excipulum; stalk 5-15 mm in length; asci cylindric or subcylindric, 
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130-150 x 9-12 µm, 8-spored; ascospores uniseriate, hyaline, narrow ellipsoid to fusoid and 
slightly inequilateral, 14-19 x 4-6 µm, becoming 3-5 septate at maturity ; paraphyses filiform, 
brown, enlarged somewhat at apices, reaching a diameter of 2-3 µm. 
On fallen twigs of broadleaved trees; summer, fall (August-September). Fairly common. 
Rutstroemia longipes(Cke. and Pk.) White 
Apothecia solitary but several often arising from each stroma, the stroma occurrim~ on 
the petioles of fallen leaves ; apothecia discoid at maturity, yellowish, 1-5 mm in diameter, 
stalk variable in length, often 3-20 mm long; asci cylindric-clavate 80-130 x 8-12 µm ; asco-
spores uniseriate, elliptical to somewhat fusoid and slightly inequilateral, 10-14 x 4-6 µm, 
often containing two oil drops, sometimes becoming 1-3 septate at maturity; paraphyses 
filiform. 
In wooded areas on petioles of decaying leaves, especially Fraxinus spp.; fall (August). 
Not common. 
Rutstroemia macrospora (Pk.) Kan. 
Apothecia solitary or sometimes gregarious, 5-15 mm in diameter, cinereous to brownish, 
becoming darker with age, usually discoid at maturity; stalk 1-1.5 cm in length; presence of 
stroma doubtful; asci cylindric or clavate, 150-180 x 10-15 µm, 8-spored; ascospores uniseriate, 
narrow ellipsoid or fusoid, straight or slightly curved, hyaline, 22-35 x 6-8 µm, becoming 1-5 
septate at maturity; paraphyses filiform, 2-3 µmin diameter. 
On decaying wood of broadleaved trees; summer, fall (July-September). Common. 
Sarcoscypha coccinea (Jacq.) Sacc. 
Apothecia a deep cup, large, 2-6 cm in diameter, short stalked or rarely subsessile; stalk 
stout, 4-5 mm thick and of variable length, often 2-3 cm long, margin of cup incurved, 
hymenium scarlet, fading when dry, excipulum nearly white and more or less floccose with 
matted hyfiline hairs; asci long, cylindric, gradually tapering to a stem-like base, reaching a 
length of 40~500 µm and a diameter 12-14 (-16) µm; ascospores usually uniseriate, hyaline, 
elliptic-cylindric, with rounded ends, 26-40 x 10-12 (-14) µm; often with two large oil drops, 
or with small oil droplets, or both cohering in two clusters, one cluster at each end of the 
ascospore; paraphyses slender, slightly enlarged above, with numerous red granules. 
On buried or partially buried sticks or wood (common on.Tilia americana); early spring 
(March-May) and occasionally late fall (October-November). Fairly common. 
Sarcoscypha floccosa (Schw.) Sacc. 
Apothecia gregarious or occasionally clustered; goblet-shaped with the margin usually 
strongly incurved especially in young plants, cup portion of apothecia reaching a diameter of 
5-8 mm and a depth of 1 cm, hymenium scarlet, excipulum whitish, clothed with very long, 
rigid, hyaline hairs that give the cups a shaggy appearance; hairs about 15-18 µmin diameter 
at the base, tapering to a bristle-like apex, reaching a length of more than 1 mm, septate, 
thick walled; stalk slender, gradually expanding and merging with the cup above, l.ength 
variable; asci cylindric or subcylindric, rather abruptly narrowed into a long stem-like. base, 
reaching a length, excluding the base, of 3Q0-325 µm and a diameter of 20 µm at the iipex; 
ascospores uniseriate or with the ends partially overlapping, ellipsoid, with ends rather 
strongly narrowed, smooth, hyaline or slightly yellowish, 20-35 x 15-17 µm; paraphyses 
slender, slightly enlarged above, reaching a diameter of 3 µmat the apices. 
On buried or partially buried wood in wooded areas, often occurring on Carya ovata;· 
summer (June-August). Fairly common. 
Sarcoscypha occidentalis (Schw.) Sacc. 
Apothecia gregarious or in clusters; shallow cup-shaped to discoid, excipulum whitish, 
reaching a diameter of 1 cm (rarely 2-3 cm), hymenium usually concave, bright red, almost 
scarlet; stalk variable in length often reaching a length of 2-3 cm and a diameter of 2 mm; asci 
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cylindric or subcylindric, reaching a diameter of 15-18 µm at the apex, tapering below into a 
long stem-like base; ascospores uniseriate, sometimes oblique, ellipsoid, usually with two oil 
drops, one in either end often surrounded with smaller oil drops and granules, hyaline or 
slightly yellowish, 20-22 x 10-12 µm, paraphyses slender, slightly thickened above, reaching 
a diameter of 3-4 µm at their apices. 
On buried or partially buried wood in moist areas, often occurring on Carya ovata; late 
spring to early fall (late May-October). Fairly common. 
Sclerotinia tuberosa (Hedw .) Fuck. 
Apothecia cup-shaped, 1-2 cm in diameter, arising from sclerotia buried in the ground; 
sclerotia 5-7 mm in diameter with black exterior and white interior, each sclerotium usually 
producing only one apothecium; plant host unknown but may be Anemone sp. according to 
Dennis (1968); apothecia light brown, hymenium darker than excipulum; stalk slender, about 
2 mm in diameter, length variable, often up to 10 cm long; asci cylindric-clavate, 150-170 x 
8-10 µm, 8-spored, the pore blued by iodine; ascospores uniseriate, ellipsoid, hyaline, with 
small oil drop in each end, 12-17 x 6-9 µm; paraphyses filiform, slightly enlarged above, 
3-4 µm in diameter. 
In wooded areas on sclerotia buried in ground; spring (April-May). Not common. 
Spathularia flavida (Pers.) Fr. 
Apothecia usually solitary, fleshy, up to 10 cm high; hymenial area flattened, fan-shaped, 
obtuse or rounded, even or undulating, decurrent on opposite sides of the stalk, occupying 
about one-third to one-half of the total length of the apothecium, yellowish or brownish when 
mature, pallid when young; stalk hollow, slender, tapering slightly upwards, paler than 
hymenium; asci clavate, reaching a length of 100-125 µm and a diameter of 12-14 µm, 8-spored; 
ascospores parallel in the ascus, clavate-filiform, becoming multiseptate, hyaline, 40-50 x 2-3 
µm; paraphyses filiform, branched, hyaline, curled or coiled at the apices. 
On soil or humus, usually in coniferous woods; summer (August). Not common. 
Stromatinia smilacinae (Dur.) Whet. 
Apothecium similar tu Sclerotinia tuberosa except slightly larger, campanulate with a 
depression in the center at m~!urity _ and darker brown; small sclerotia, 1-2 mm in diameter, 
present in the host tissue ( Smilacina racemosa), but not giving rise to apothecia; ascospores 
hyaline, nonseptate, smooth, narrowly ellipsoid, 12-15 x 4-5 µm. 
In wooded areas on dead rhizomes of Smilacina racemosci; spring (April-May). Not 
common. 
Urnula craterium (Schw .) Fr. 
Apothecia at first closed above, finally opening by a stellate aperture that leaves the 
margin notched and infolded, excipulum black or brownish-black and clothed with hairs 
forming a dense tomentum; apothecia reaching a diameter of 3-4 (-5) cm and a depth of 4-6 
(-7) cm, the substance tough and leathery, hymenium brownish-black, a little paler than the 
excipulum; stalk reaching a length of 3-4 cm and a diameter of 5-S mm; even or very slightly 
lacunose near the base, black or brownish-black and attached to the substratum by a dense 
mass of black mycelium, gradually expanding upward and merging with the cup above; hairs 
variable in length, thin walled, sparingly septate, flexuous, abqut 10 µm in diameter and of 
nearly uniform thickness throughout their length; asci cylindric above, tapering into a long 
stem-like base, reaching a length of 600 µm and a diameter of 15-17 µm; ascospores uniseriate, 
broad-ellipsoid, smooth, hyaline, 25-35 x 12-14 µm; paraphyses threadlike, slightly enlarged 
above, pale brown. 
On buried or partially buried wood, usually Quercus spp.; early spring (April-May). 
Common. 
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Verpa bohemica (Krombh.) Schroet. 
Bell-shaped or subconic hymenial area yellowish to brownish, white underneath, often 
with margin slightly reflexed, 2-3 cm in length and reaching a diameter of 1-2 cm ; hymenium 
folded into longitudinal ridges which anastomose rather freely and darken with age; stalk 
almost cylindric, whitish , hollow or loosely stuffed, not furrowed, reaching a length of 6-8 cm; 
asci cylindric, tapering into a much contorted stem-like base, entire ascus length 300-325 µm 
and a diameter of 20-22 µm, usually 2-spored ; ascospores elliptical, smooth externally, 
cytoplasm minutely granular, 60-80 x 15-18 µm, subhyaline or slightly yellowish ; paraphyses 
clavate, having a diameter of 7-8 µm at their apices. 
On the ground ; spring (late April , early May), appearing before Morchella species. Not 
common. 
Verpa conica (Mull.) Sw. 
Cap-like hymenial area bell-shaped or subconic, whitish beneath, the margin often 
slightly reflexed ; exposing a whitish border, reaching a length of 2 cm and a diameter of 1-2 
cm, hymenial area attached only at apex of stem ; hymenium olive brown to dark brown, even 
or slightly lacunose; stalk cyli~drical, tapering slightly , hollow or very loosely stuffed, up to 
1 cm thick and 5-8 cm long, whitish to cream colored, surface slightly floccose or scaly, the 
scales giving a transversely striate appearance to the stalk; asci cylindric or subcylindric, 
tapering to a stem-like base, reaching a length of 300-350 µm and a diameter of 20-23 µm , 
8-spored ; ascospores uniseriate usually, elliptical, 20-26x12-16 µm; paraphyses slightly clavate, 
sparingly septate reaching a diameter of 10-12 µm. 
In wooded areas on the ground ; spring (late April, May). Not common. 
Several other species have been collected in Iowa and are represented by herbarium 
specimens. I have not seen or collected any fresh specimens of th~ species. This does _not 
imply that they are no longer present in Iowa but only that they prbbably are not common 
and do not occur regularly or in great numbers. The species are Ch/orosp/enium aeruginascens 
(Nyl.) Karst., Gyromitra caroliniana (Bose.) Fr., Helve/la atra (Holmskj.) Fr., H. /acunosa 
(Afz.) Fr., H. queletiana Sacc. and Trav., Leotia atrovirens Pers., L . viscosa Fr., Monilinia 
fructicola (Wint.) Honey, Trichoglossum walteri (Berk.) Dur., and Under.woodia columnaris Pk. 
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TAXONOMY OF Petalostemon, SECTION CARNE! (LEGUMINOSAE) IN 
THE SOUTHEASTERN UNITED STATES1 
Don K. Wemple2 
ABSTRACT. Four representatives of the genus Petalostemon, subgenus Petalostemon, occur 
in the southeastern United States. They have been named P. gracile, P. albidum, P. carneum, 
and P. feayi. Field study and laboratory analysis indicate that this is a natural group (section 
Carnei) and that all four are valid species, P. feayi being quite distinct; whereas the other three 
are much less so. P. al bid um might have arisen as a consequence of hybridization between P. 
gracile and P. carneum. Introgression between P. albidum and P. carneum is currently taking 
place. 
INTRODUCTION 
Petalostemon includes 29 species of North American papilionoid legumes of the . tribe 
Psoraleae (Rydberg, 1928a, b; Isely, 1958, 1962; Wemple, 1965; Lersten and Wemple, 1966; 
Wemple, 1970). It is composed of two subgenera, Kuhnistera and Petalostemon. The former 
is represented in the southeastern United States by P. adenopodium and P. pinnatum, and 
these -two species have previously been treated (Wemple, 1970). Subgenus Petalostemon is 
represented in this area by P. gracile, P. albidum, P. carneum, andP. feayi of the section Carnei, 
the relationships of which are the subject of this paper. -- -
ECOLOGICAL AND GEOGRAPHIC OBSERVATIONS 
These species are limited in their distribution to the southeastern coastal plain, and their 
possession of common morphological characteristics strongly suggests that they evolved from 
common ancestry and speciated in situ. 
Petalostemon gracile is limited to sou them Mississippi, southern Alabama, and the pan-
handle of Florida (map 1). It is commonly found in low grassy areas in association with 
uncut, long-leaf pine (P. australis). On several occasions it was found growing close to 
Sarracenia bogs. It was never collected in disturbed habitats. 
P. albidum ranges down to Lee County in southern Florida and northwest into central 
Georgia (map 1). It is restricted to relatively dry, higher, often disturbed habitats-cutover 
areas-and particularly in association with turkey oak (Quercus laevis). It was in one such 
disturbed area that a "hybrid swarm" was found, suggesting introgression with P. carneum. 
P. carneum occurs throughout the Florida peninsula and southeastern Georgia (map 2). 
It is found in low, undisturbed environments or in flat lands dominated by palmettos (Serenoa 
repens). 
P. feayi is restricted to the white, dry sands of high, pine woodlands in central Florida 
and southeastern Georgia (map 2). 
1 Journal Paper No. J-8528 of the Iowa Agriculture and Home Economics Experiment Station, 
Ames, Iowa. Project 1983. · 
2 This work was done while the author received support as a Regular Graduate Fellow of the 
National Science Foundation, 1960-1965. His current address is Department of Life Science, 




Map 1. Geographic Distribution of Petalostemon gracile and P. albidum. 
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6. 
Map 2. Geographical Distribution of Petalostemon carneum and P. feayi. 
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Intermediacy of the range of P. albidum between that of P. gracile and P. carneum, as 
well as its preference for a "hybridized habitat" in comparison with older habitats of the latter 
two species, suggests the hypothesis of hybrid origin of P. albidum. 
TECHNIQUES FOR SPECIES DETERMINATION 
From familiarity gained during my field work and herbarium study of the southeastern 
taxa, specimens were sorted into four stacks, each of which represented an OTU, or putative 
species. Then, my analysis of the character variation allowed me to make such an intuitive 
separation. A similar technique was used by Isely and Welsh (1960) in their study of P. 
candidum and P. occidentale. 
The material used included 58 sheets of P. gracile, representing 41 different collections; 
80 sheets of P. albidum, representing 52 collections; 183 sheets of P. carneum, representing 
127 collections; and 109 sheets of P. feayi, representing 72 collections. Twenty-eight charac-
teristics were chosen for study, and seven ratios were calculated from the data obtained. The 
Characteristics were the following: 
1. Stem striation. 
2. Length of bracts on the peduncles.3 
*3. Length of leaf rachis. 
*4. Length of subtending internode of #3. 
*5. Length of subapical leaflet. 
*6. Width of subapical leaflet. 
*7. Length of peduncle. 
*8. Length of inflorescence. 
9. Width of inflorescence. 
10. Degree of abaxial bending of bract tip. 
*11. Relative degree of axillary leaf clustering. 
12. Presence of spherical secretory cavities ("glands") at the apex of the peduncle. 
*13. Degree of stem branching. 
*14. Growth habit. 
15. Curvature of rachis and leaflets after drying. 
16. Variation in stem ribbing below leaf. 
17. Diameter of stem at base. 
*18. Length of bracts at anthesis. 
19. Length of apical petal blade. 
20. Length of apical petal claw. 
*21. Length of ventral calyx lobe. 
22. Length of calyx tube. 
23. Degree of bracteole pubescence. 
24. Presence of bract "heel." 
*25. Degree of gynoecial pubescence. 
*26. Width of the standard. 
27. Le.ngth of terminal rachis extension. 
*28. Exsertion of androecial sheath from calyx. 
29. Maximum leaflet number. 
The characteristics with asterisks were used by previous authors for distinguishing the 
species; however, they were used only in a generalized, comparative sense; they had not be-
fore been critically measured. The characteristics underlined were statistically analyzed. 
They were chosen because they showed distinctive means that distinguished the putative 
species. Analysis of the characteristics and their ratios is shown in Figure 1. 
The isolation of P. feayi from the'. trio of P. gracile, albidum, and carneum is shown 
consistently in all the selected characteristics. Not only is the arithmetic mean of a given 
characteristics often quite different, but the variation always is less as is the standard devia-
3 Asterisks and underlining explained in following text. 
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tion. I interpret this to indicate the homogeneity of P. feay i, as well as its comparative 
remoteness from the other species. 
Regarding the much more closely related trio , in each of the 12 characteristics, P. 
albidum is consistently found to be intermediate between P. gracile and P. carneum, but in 
most instances the ranges overlap, as do the standard deviations. Evidently no single charac-
teristic can be used to differentiate among the three. Multiple characteristics must be used. 
By use of the technique followed by Isely and Welsh (1960), each of the characteristics 
was standardized so that most of the P. gracile specimens would fall on one end of the scale 
and most of the P. carneum specimens at the other. This was accomplished by dividing the 
total range of variation shown by all species for each characteristic into three parts and 
assigning the numbers 0, 1, or 2 to each part respectively. The dividing points were subjectively 
chosen after examination of the rough data. In general, each range contains approximately 
one-third of the total number of specimens studied, with a correction factor added to allow 
for disproportionate number of specimens of each of the putative species. The 10 charac-
teristics chosen for analysis, together with their subdivision ranges, are shown in Table 1. To 
avoid redundancy some of the characteristics previously analyzed were eliminated. Average 
values for each of the 10 are shown in the polygonal graph (Figure 2). This graph reiterates 
that P. albidum is intermediate in all characters. The values of all characteristics for each 
collection are then added, producing a total "index" for each specimen or group of specimens 
from the same collection. This index would run from 0 for an "ideal" P. gracile to 20 for an 
" ideal" P. carneum. Figure 3 shows the frequency of each of the index numbers in all the 
specimens studied. All sheets tentatively identified as P. gracile showed a species index of 
0-5, those identified asP. albidum 6-11, and those identified as P. carneum 13-20. Putative 
species showed no overlap in index numbers. This technique indicates that, though the three 
entities in question cannot be differentiated consistently by a single characteristic, they can 
be completely separated by applying several. 
One collection deserves specific comment-Isely and Wemple 928M, 2 miles south of 
Old Town, Dixie County, Florida , deposited in the Iowa State University Herbarium. The 
environment was a dry, sandy, disturbed area, probably an abandoned field-a typical habitat 
for P. albidum. This particular population had every appearance of a classical "hybrid swarm." 
The growth habit of the plants ranged from prostrate-scrambling to almost erect, and the 
flower color varied from white to pale pink. A mass collection was made and a species index 
calculated for each member of the collection (Figure 3, the clear and stippled rectangles). 
The two individuals with an index, respectively , of 11and15, were pale pink in corolla color. 
DISCUSSION 
I doubt that others will disagree with the view that Petalostemon feayi is a distinct 
species. However, the trio-gracile, albidum, and carneum--is a different matter. Here, we are 
looking undoubtedly at an earlier evolutionary stage of species development. Are we to 
consider this group as subspecies of a single species or three discrete species? I opt for the 
latter on the basis both of initial field judgment in context of a study of the genus as a whole 
and substantiation by data presented in this paper. This judgment is supported by the 
following facts: (1) ranges of the three species, while peripherally overlapping, are largely 
distinct ; (2) the habitat of the primary overlapper, P. albidum, differs from that either of P. 
gracile or P. carneum; and (3) the taxa can readily be separated by use of "multiple charac-
teristics." 
Origin and precise relationships of these taxa remain speculative. I believe the following 
scenario fits the data better than alternative hypotheses. 
P. gracile and P. carneum evolved from common ancestral stock-the same that earlier 
gave rise to P. feayi. They assumed their separate niches, probably sympatric in part of their 
range. But some hybridization took place, and hybrid derivatives were better adapted to 
occupy habitats undergoing succession-"disturbed areas." Gradual isolation resulted in the 
emergence of P. albidum with characteristics intermediate between those of its parents. 
Occasional breaks in habitat isolation resulted in "hybrid swarms" as described in foregoing 
text. 
Verification of this evolutionary scheme awaits experimental study similar to studies 
conducted among some other members of this genus (Wemple, 1965; 1970). 
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2. Peduncular bract length 
G--~--_._....,_._._. __ ~~---. 
A--~~~~~~~~~--_._._...,_._._. __ ~~~~~----
C 
0 mm 4 6 
4. lnternode length 
3 mm 8 13 18 23 21 
3/4 . Rachis/lnternode length 
3 
7. Peduncle length 
'o cm '5 110 '15 120 
8/9. Inflorescence length /width 
8 x 9. Inflorescence length x width 
140 '80 1120 '160 
1200 
1240 
Figure 1. Graphical analysis of selected characteristics in the Southeastern species. The 
numbers used are those of characteristics underlined in the section, "Techniques 
for Species Determination." The thin lin.e represents the total range of variation; 
the thick line,± one standard deviation; and, the central cross mark, the arithmetic 
mean. G = P. gracile; A = P. albidum; C = P. carneum;· F = P. feayi. 
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11/20. Petal blade/claw length 
'o .a 11.4 '2 .0 
21. Calyx lobe length 
O.• mm 0.1 
22 . Calyx tube length 
2.0 mm 
21 + ZZ . Total calyx length 
'Z.6 mm '3.• 
26 . Stand a rd width 
'1.2 IN'I\ 11.1 
Figure 1. (Continued). 
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Table 1. Standardized, selected characteristics drawn from those listed previously in the 
section ''Techniques for Species determination." The total range of variation has 
been divided into three parts, arbitrarily numbered 0, 1, 2. 
Characteristics Dividing points 
2. Length of bracts on peduncles 0 -+ ( 2.0 mm 0 
2.0-+ ( 3.5 mm 1 
3.5-+ 6.0 mm 2 
3./4. Ratio of length of leaf rachis 0.4-+ ( 1.0 mm 0 
to length of subtending internode 1.0 -+ ( 1.5 mm 1 
1.5-+ 5.23 mm 2 
7. Length of peduncle 3.5-+ ( 50.0 mm 0 
50.0 -+ ( 80.0 mm 1 
80.0-+ 200.0 mm 2 
8.x9. Length of spike x width of spike 36.0-+ ( 80.0 0 
80.0-+ ( 125.0 1 
125.0-+ 272.0 2 
10. Abaxial bending of bract tip Maximum bending 0 
Moderate bending 1 
No bending 2 
15. Curvature of rachis and leaflets No curvature 0 
after drying Partial curvature 1 
Full curvature 2 
17. Thickness of stem base 0.6-+ ( 1.1 mm 0 
1.1-+ ( 2.1 mm 1 
2.1-+ 5.5 mm 2 
19. /20. Ratio of length of apical petal 1.0-+ ( 1.4 mm 0 
blade to length of petal claw 1.4-+ 2.0 mm 1 
( 2.0 mm 2 
21.+22. Total calyx length 2.5-+ ( 3.1 mm 0 
3.1-+ 3.65 mm 1 
( 3.65 mm 2 
26. Width of standard 1.1-+ 1.4 mm 0 
1.41:-+ ( 1.8 mm 1 
1.8-+ 2.9 mm 2 
SUMMARY 
Four species are recognized in this southeastern United States complex. P. feayi is distinct 
from the other three on the basis of several unique characters. The remaining three are 
differentiated by utilizing multiple characteristics. The intermediacy of P. albidum between 
P. gracile and P. carneum on all characteristics suggests that P. albidum is possibly of hybrid 
origin. Support for this hypothesis also is found in the habitat occupied by P. a/bidum-tlis-
turbed areas, which possibly came into existence with the advent of man, the intermediate 
geographical position of P. albidum between the putative parents, and the discovery of intro-
gressive populations. That P. feayi has not entered into active hybridization with the other 
three species is indicated by its uniformity in all measured characteristics. 
The ideograms (Figures 4, 5) summarize vegetative and floral differences among the four 
species. 
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· Figure 2. Polygonal graph showing the average values for the characteristics enumerated in 
Table 1. P. gracile is represented by the inner line; P, albidum, the middle line; 
and, P. carneum, the outer line. The center point of the graph is 0, the first cross 






Figure 3. Species indexes computed for Petalostemon gracile, P. albidum, and P. carneum. This graph is based on the ratings of the 10 characteristics 
enumerated in Table 1. The white and stippled areas represent specimens from the mass collection, Isely and Wemple 9238M. The two 
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Figure 4. Ideogram Summary of Vegetative and Floral Differences between Petalostemon 
gracile, G; P. albidum, A; P. carneum, C; and P. feayi, F. Black areas represent 
minimum dimensions, and the entire rectangles or lines represent maximum 
dimensions. a. length and width of spike; b. length of peduncle; c. length of 
peduncular bract; d. length of internode; e. length of leaf rachis; f. length and 





Figure 5. Ideogram Summary of the Floral Differences between Petalostemon gracile, G; 
P. albidum, A; P. carneum, C; and P. feayi, F. Black areas represent minimum 
dimensions, and the entire rectangles or lines represent maximum dimensions. 
a. length of calyx tube; b. length of ventral lobe; c. length of apical petal claw; 
d. length of apical petal blade; e. width of standard blade. 
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KEY TO THE SPECIES 
1. Flowers white; ranging from southern Mississippi through the panhandle of Florida, 
central and southern Georgia, and the Florida peninsula. 
2. Stems weak, usually less than 1.1 mm thick at the base; leaves remote, not fascicled, 
leaflets 7-9, usually 2 mm or more wide, rachis extension beyond the apical pair, 
0.8 mm or greater; peduncles short, usually less than 5 cm, with bracts less than 
2 mm long, their tips recurved in bud; limited to the Florida panhandle and south-
eastern Georgia, southern Mississippi, and southern Alabama. P. gracile 
2. Stems stout, usually greater than 1.1 mm at the base; leaves close and fascicled, 
leaflets 5-7, usually less than 2 mm broad, rachis extension less than 0.8 mm ; 
peduncles usually 50 mm or longer with bracts longer than 2 mm; buds with 
straight bracts; central and southern Georgia and the Florida peninsula. P. albidum 
1. Flowers pink; peninsular Florida and southern Georgia. 
3. Spikes cylindrical; bracts longer than the calyx tube; anthers equaling petals at 
anthesis. P. carneum 
3. Spikes globose; bracts shorter than the calyx tube; anthers exserted beyond the 
petal apex. P. feayi 
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AT THE UNIVERSITY OF 
NORTHERN IOWA, IOWA STATE UNIVERSITY, AND 
THE STATE UNIVERSITY OF IOWA. 
J.M. (Jack) Whitmer, Jr., 1 LeRoy Wolins,2 and Lynn Hart3 
ABSTRACT. One of the major changes presently underway in the organizational structure of 
American education is the increasing involvement of educators in collective bargaining 
activities and organizations. Many states, including Iowa, have recently passed legislation 
permitting and regulating faculty collective bargaining. This study investigates the attitudes 
and opinions of university faculty members at Iowa's three state universities on university 
goals, governance, and working conditions. 
A least-square method of factor analysis reduced 276 variables into 10 unique di-
mensions of university goals, governance, and working conditions. Ninety other variables that 
called for categorical responses were classified into 36 faculty descriptors of personal charac-
teristics. The above 46 items were regressed against an expressed desire to. organize and 
bargain collectively and subjected to "F" tests for significant differences among 15 university-
discipline classifications. Information produced by this analysis formed the criteria for 
searching for the best combination of items for prediction equations of faculty bargaining. 
The best prediction equation, containing 6 items, accounts for 48.7% of the variance on the 
responses to the expressed desire to organize and bargain collectively at UNI (the University 
of Northern Iowa). 
Results suggest that the principal aspects of university goals, governance, working 
conditions, and personal characteristics of faculty members that relate to a desire to organize 
and bargain collectively are (1) level of salary, (2) parents' membership in a union, (3) dissat-
isfaction with compensation, (4) faculty values on university mission, and (5) preference of a 
"trade union" type of organization as an exclusive bargaining representative. Other aspects 
and characteristics of the faculty-university relationship at the three universities are also 
presented. 
INTRODUCTION 
Passage of the Iowa Public Employment Relations Act (IPERA) in 1974 created a situ-
ation where the faculty of Iowa's three state universities have become interested in and 
concerned about collective bargaining. Unfortunately, the caliber of the spontaneous remarks 
in discussions of the merits and dangers of faculty collective bargaining does not seem to 
reflect the scholarly approach normally associated with the university community. A state-
ment such as, "(There is) no question that collective bargaining would have an influence on 
academic freedom, but I don't know if it would be negative or positive" (Grundman, 1976) 
is an example of the types of conjecture that were commonplace on the campuses of University 
of Northern Iowa (UNI), Iowa State University (ISU), and the State University of Iowa (SUI) 
during 1976. 
Much of the current information on collective bargaining in higher education is based on 
community or junior colleges. Consequently, there is a need for information that is specific 
to Iowa's four-year state universities. 
The collective bargaining process is unfamiliar and appears to run counter to the personal 
values of many faculty members. As a result, many faculty members hesitate to discuss their 
personal feelings and to ask questions about the implications of collective bargaining for the 
1 Extension Political Scientist, Iowa State University, Ames, Iowa 50011. 
2 Professor of Psychology and Statistics, Iowa State University, Ames, Iowa. 
3 Graduate Student, Industrial Relations Center, Iowa State University, Ames, Iowa. 
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university community. Consequently, faculty members do not know how their colleagues feel 
about collective bargaining. Therefore, the main thrust of this study is to provide information 
gathered at Iowa 's three state universities relative to these questions: (1) What proportion of 
the faculty desire to organize and bargain collectively? (2) What are the characteristics of 
university goals, governance, and faculty working conditions, as perceived by the faculty, that 
may relate to this desire to organize and bargain collectively? and ( 3) What are the personal 
and professional characteristics of the faculty members who desire to organize and bargain 
collectively? 
BACKGROUND 
Though collective bargaining is new to Iowa's universities, this is not true of higher 
education in general. Collective bargaining in institutions of higher education began in 1963 
when the City Universities of New York (C.U.N.Y.) were organized. Now there are 21 states 
where at least one institution of higher education is organized for collective bargaining. 
According to some recognized authorities, collective bargaining is the following: 
A continuing institutional relationship between an employer entity (governmental 
or private) and a labor organization (union or association) representing exclusively 
a defined group of employees of said employer (appropriate bargaining unit) 
concerned with negotiation, administration, interpretation, and enforcement of 
written agreements covering joint understanding as to wages or salaries, rates of 
pay, hours of work and other conditions of employment. (Davey, 1972) 
The process of determining and administering terms of employment by the duly 
constituted representatives of management and labor through the use of power and 
reason. (Carpenter, 1953) 
A way of utilizing conflict to reach meaningful agreement. (Tice, 1973) 
These three definitions of collective bargaining illustrate the different connotations 
associated with the term. The magnitude and contradictions of these connotations expand 
geometrically when the term is incorporated into the phrase, "faculty collective bargaining 
in higher education." June Weisberger (1976), in a recent monograph summarizes the four 
basic anticollective bargaining arguments most often re-echoed to support the conclusion that 
faculty collective bargaining is not appropriate in four-year colleges and universities. 
(1) The adversary, conflict model of industrial collective bargaining is inapplicable to 
the collegiality of a university; 
(2) The traditions of academic self-governance through faculty senates or councils 
provide in a more appropriate fashion the desired faculty objective of shared 
authority; 
(3) The historic protections of tenure and academic freedom make collective bargaining 
in higher education unnecessary; 
( 4) Unionism .inevitably exerts a leveling effect that increases bureaucratization and 
egalitarianism at the expense of academic values that emphasize research and 
creativity. 
She also describes eight factors that appear to generate a favorable faculty attitude and 
stimulate the incidence of formal faculty bargaining. 
(1) State legislation guaranteeing to .public employees the right to organize and bargain. 
(2) A decline in student applicants and enrollments, which contributes to hard times 
and a new depression in higher education, which is a dramatic reversal of the 
expansion period of the fifties and sixties. 
(3) A new management attitude and a growing concern for accountability and 
productivity in higher education that is being projected from the legislative and 
executive branches of state government. 
( 4) The ripple effect of the highly contagious collective bargaining pursuits on other 
university campuses. 
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( 5) Attacks on the institution of tenure accentuate the tensions between the junior and 
senior faculty. 
(6) A severe reaction among some conservative faculty to the perceived administrative 
acceptance of student militance and demands for student participation in insti-
tutional decision-making. 
(7) The internal reorganization of the three national faculty organizations incorporating 
collective bargaining as a legitimate activity. 
(8) The United States Supreme Court decisions in the Roth and Sindermann cases that 
distinguish between de facto and de jure tenure. 
Many conditions presently surround and affect Iowa 's state universities, which faculty 
and administrators view with great concern. Some of these conditions are the "External 
Forces Affecting Higher Education" identified by Stephen K. Bailey, Vice-President of the 
American Council on Education. Among these conditions Bailey (1975) lists. (1) the federal 
government's mandates to conform to new social norms; (2) increased emphasis on account-
ability; (3) inexorabilities of the political economy; and ( 4) public disenchantment with 
higher education. · · 
Specific examples of conditiops that Iowa's State Board of Regents view with concern 
include : 
* While inflation is reducing the purchasing power of the expense budgets of the 
universities, the federal government is phasing out funding for various institutional 
programs. (State Board of Regents, 1976) 
* While the cost to a student to attend a public university in Iowa has risen dramatically 
over the past few years, the total state appropriations to Board of Regents institutions 
as a percentage of "total personal income in Iowa" has remained almost constant. 
(State Board of Regents, 1976) 
* Salaries for Iowa university faculties are lower than those at institutions with which 
they primarily compete, and faculty salary increases in recent years have been 
lower than those for state employees in general. (State Board of Regents, 1976) 
* The prospect of declining enrollments poses a threat to institutional funding levels 
and to employment security of many faculty members. (State Board of Regents, 
Ht76) 
Currently there is great financial pressure on Iowa's state universities. This phenomenon 
should not surprise the faculty and administrators. Higher education, with its projected 
declining enrollments and increasing competition for funds with other social programs such 
as welfare, health, and conservation, is accused of claiming too large a share of society's total 
resources. 
Iowa's state universities have confronted similar challenges in the past and always 
survived the encounters. However, this time the situation is further complicated by the 
availability of faculty collective bargaining. In 197 4 the State of Iowa enacted legislation 
establishing a new comprehensive policy toward public employee collective bargaining. (Code 
of Iowa, 1975) 
According to Garbarino (1975) this may be the single most significant event responsible 
for spurring organization among faculty members in higher education. He concludes that: 
"Among public institutions of higher education the effect of the applicable state law on 
faculty unionism is overwhelming." He continues that a comprehensive law appears to produce 
faculty unionism in two ways. The first is the direct support that protection of organizational 
rights gives to the organizational process, and second is the indirect pressure that is produced 
when other public employees in the state organize and begin to bargain for benefits. 
The Iowa Public Employment Relations Act of 1974 (!PERA) states that it is public 
policy (1) to promote harmonious and cooperative relationships between government agencies 
and their employees, (2) to protect the public by permitting public employees to organize 
and bargain collectively, (3) to prohibit and prevent strikes, and ( 4) to protect the employee's 
right to join and participate in employee organizations or to refrain from so doing. 
!PERA requires a public employer to bargain and enter into written agreement with its 
employees, if and when the employees formally express their desire to organize, designate an 
exclusive bargaining representative, and bargain collectively. This law establishes employee 
participation in public organizational decision-making as a "right" supported in law, as 
distinct from a permissive opportunity extended by administrators, or governing boards, 
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or both. Even more significant, !PERA establishes provision for third party involvement when 
the certified representative of the employees and the legally constituted officials of the public 
organization reach an impasse. This is in contrast to the previous practice of participation of 
employees in policy development by invitation of the administrator with the prerogative of 
policy enactment and execution retained by the legally constituted officials of the organization. 
Organization for the purposes of collective bargaining has already been initiated at one of 
Iowa's universities. In an election held on November 17 and 18, 1976, the faculty of UNI 
voted to organize and certified a coalition of the AAUP/IHEA as a bargaining agent to represent 
them in collective bargaining negotiations. 
A number of national studies (Ladd and Lipset, 1975; Perkins, 1973; Gross and Grambsch, 
1974;Kemerer and Baldridge, 1975) have tried to explain the relationships between collective 
bargaining and faculty and administrator attitudes on university goals, policies, university 
governance, and other related topics. These studies should also help in understanding and 
predicting Iowa faculty reactions to collective bargaining. 
Some of these articles identify the assumptions and expectations of the persons involved 
iu. the university, whereas others attempt to deal with possible effects of collective bargaining 
on university governance. Kemerer and Baldridge (1975) conclude that the external social 
and economic pressures on the university and the internal failures of university governance 
have provided fertile ground for the growth of faculty unions in this decade. Kemerer and 
Baldridge (1975) also propose a profile of a typical union advocate. Characteristics that may 
be applicable to faculty members in four-year institutions include the following: (1) has a 
degree short of the doctorate and is nontenured, (2) teaches in the humanities or social 
sciences, (3) is male and less than 40 years old, ( 4) has low trust in campus administration 
and is dissatisfied with working conditions, and (5) is conscious of the benefits of unions on 
other campuses. 
Ladd and Lipset (1975) identify collective bargaining as an issue that carries "profound 
consequences for the future of higher education." Perkins (1973) concludes that collective 
bargaining is a logical outcome of the "legalization of the university, and the increasing 
pressures for 'accountability' to external power holders." On the other hand, Gross and 
Grambsch (1974) conclude that conflict has given way to substantial campus consensus and 
that there is no appreciable difference between faculty and administrators in regard to how 
they perceive the goals and power structure of the university. 
Finally, a very recent study reports on the impact of collective bargaining on faculty 
compensation over a five-year period. Morgan and Kearney (1977) conclude that collective 
bargaining in higher education is associated with improved economic status of the faculty 
over time. They further contend that "the collective bargaining process has been most 
beneficial for professors at major private schools; professors at large public universities have 
actually lost ground financially." 
Are the conclusions of these scholars valid in Iowa's state universities? Are the predicted 
events inevitable and beyond the control of anyone? A vast amount of information was 
gathered, analyzed, and is reported here to respond to these types of questions. 
DEVELOPMENT OF QUESTIONNAIRE 
The questionnaire was constructed and pretested in spring and summer of 1976. Specific 
questions came from many different places. Some questions are modifications of the 
Patricia Smith (1969) Job Descriptive Index; others are replications of "goal" statements 
develop~d by Gross and Grambsch (1968) and some were previously used by Ruth P. Hughes 
(1975) in a study of attitudes of home economists. Other questions are based on conclusions 
of recent studies and feedback from colleagues who participated in the pretest. Responses to 
most questions were expressions of attitudes and opinions in terms of a 1 to 11 scale, with a 
midpoint of six, which was a modification of a 1 to 99 "certainty method" (Wolins and 
Dickinson, 1973). The questionnaire was lengthy, having 367 variables and requiring over an 
hour to complete. 
The research methods, response · rates, and statistical analysis have been carefully 
monitored so that the results reported here may be interpreted as a reasonable reflection of 
the opinions and attitudes of faculty and administrators of goals, governance, and working 
conditions at Iowa's three state universities. 
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SOURCE OF DATA 
The study population consisted of the faculties and members of the administration of 
UNI, ISU, and SUL Data were collected from October, 1976 through January, 1977. All 
data from UNI were gathered prior to the representation election held there in November, 1976. 
UNI has historically concentrated on teacher education, but broadened its curriculum 
during the expansionist 1960's. The faculty of UNI includes approximately 575 full-time 
members (University of Northern Iowa, 1976) and approximately 39 administrators. ISU is 
Iowa's land-grant institution and puts special emphasis on studies in science, technology, and 
veterinary medicine, plus conducting a large extension program. ISU's faculty includes ap-
proximately 1900 full-time members (Iowa State U'livi>rsity, 1975)-of which 300 are in 
off-campus extension service-and approximately 84 administrators. SUI's emphases are in 
the liberal arts, medicine, and law. It has about 1200 full-time faculty (University of Iowa, 
1976) and approximately 99 administrators. 
By use of the facilities of the Iowa State Statistics Laboratory, the faculty sample was 
randomly selected (at an overall sampling rate of 41%) within discipline classifications from 
lists provided by each of the universities. The discipline classifications used were (1) physical, 
biological,and life sciences; (2) social sciences, humanities, and fine arts; (3) applied professions; 
(4) professional schools; (5) engineering; (6) agriculture; and (7) off-campus extension. The 
departments included in each classification are summarized in Table 1. 
A mailed questionnaire was used. It was distributed through the campus mails at UNI 
and ISU and the U.S. Mail at SUL Return envelopes were provided and were coded to 
facilitate follow-up on nonrespondents. In order to insure anonymity, questionnaires were 
separated from the return envelopes upon receipt. 
Because of the length of the questionnaire, a low initial response rate was encountered. 
However, systematic follow-up techniques were used to increase the number of returns. For 
the UNI and ISU samples, two follow-up letters were mailed to nonrespondents. Finally, 
attempts were made to contact all remaining nonrespondents by telephone. For the SUI 
sample, only a telephone follow-up was used because of the time considerations and this 
method had proven to be most effective at the other two universities. The resulting overall 
response rate was 52%, which compares favorably with that of similar studies (see Gross and 
Grambsch, 1974: 39-41). 
To obtain adequate sample sizes within each of the discipline classifications, different 
sampling rates were used for different disciplines. This might raise questions as to the sample's 
representativeness. However, comparisons of the population sizes and the obtained sample 
sizes for each of the classifications verify that the total sample is reasonably representative. 
(See Table 2.) Most of the percentage difference observed can be attributed to the effects of 
differing rates of return. For complete information on sampling and return rates for the total 
population and all subsamples, see Table 3. 
A unique check on the reliability of the sample is provided by comparing the results of 
the UNI representation election and the sample response to a question asking how respondents 
would vote on unionization (see Table 4) made two months prior to the election. 
In the election, failure to vote or a voided ballot is considered a "no" vote (as required 
under the Iowa Public Employment Relations Act). This requirement is not transferred to 
the survey data, as missing data may have resulted from any number of causes. A tabulation 
of the sample response yields 65.8% "yes" and 34.2% "no". The election results were 64.7% 
"yes" and 35.3% "no". A comparison of the two frequency distributions indicates that the 
sample responses do not materially differ from the election results on this representation 
question (Chi-square= 0.015, d.f. = 1, not significant at .05 level). This holds true even if the 
missing sample data are included as indicators of "no" votes (Chi-square = 0.285, d.f. = 1, 
not significant at .05 level). Thus, it can be demonstrated that the sample is reasonably 
representative of the UNI population in regard to this crucial variable. 
The information on each of the 946 returned questionnaires was coded with the 
university and discipline classification. This information was recorded on punch cards and 
was eventually placed on a magnetic tape in six separately structured tables to facilitate 
analysis. 
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Table 2. Comparison of discipline make-up within institutions with sample return proportions. 
Proportion Proportion 
of of 
CLASSIFICATION Population Return 
UNI: Physical, Bio, and Life Sci. d3 .24 
Soc. Sci., Humanities and Arts .36 .28 
Applied Professions __&L _A§_ 
1.0 1.0 
ISU: Physical, Bio. and Life Sci. .14 .13 
Soc. Sci., Humanities and Arts .17 .15 
Applied Professions .20 .15 
Professional Schools .05 .10 
Engineering .16 .14 
Agriculture .13 .13 
Extension __JQ__ _JQ_ 
1.0 1.0 
SUI: Physical, Bio. and Life Sci. .14 .18 
Soc. Sci., Humanities and Arts .25 .21 
Applied Professions .20 .31 
Professional Schools .38 .20 
Engineering __M_ _.m! 
1.0 1.0 
Tabulation of the response to the collective bargaining question was done first. The 
collective bargaining question appeared on the questionnaire in the following form: 
Would you vote in favor of organizing for the purposes of collective bargaining if 
you had to vote today? · 
Table 5 summarizes the faculty responses to this question for each university and by 
discipline-classification categories. In a certification election under the original Iowa law, a 
majority of · all eligible voters within the bargaining unit must vote in favor of collective 
bargaining in order for a bargaining representative to be certified. The definition of "majority" 
in IPERA has been amended, by Senate File 393 in the 1977 legislative session, to provide 
that a "majority" is based on number of votes cast. UNI instructors, assistant professors, 
associate professors, and full professors were included in the appropriate bargaining unit by 
the Iowa PER Board on September 15, 1976. Of the three universities only at UNI did a 
majority of the faculty sample indicate a desire to organize and bargain collectively. There-
fore, the initial phase of organization would be expected to be successful at UNI (as has 
already occurred) but unsuccessful at ISU and SUI. 
If the Iowa PER Board had placed all three universities in a single bargaining unit, the 
total response indicates that an organizational effort on this basis would have failed. There 
was substantial disparity among the discipline-classification categories on this question. There 
was a relatively positive response toward bargaining within the social sciences, humanities, 
and fine arts classifications at all three universities. Generally, there was a strong negative 
response within the physical, biological, and life sciences; professional schools; agriculture; 
and extension classifications. Response within the applied profe~ions and engineering 
classifications varied considerably at the different universities. 
On the administrators' version of the questionnaire, the collective bargaining question 
was asked in a slightly different form: 






















Sample= . 44 
(1835) 









Pop.= 187 3 
Sample=.42 
(788) 


















Return= . 44 
(30) 
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aSource: "Iowa State University Information Service," 1976, p. 100; "The Chronicle of 
Higher Education," 1976, p. 2. 
Do you think the faculty would vote in favor of organizing for the purposes of 
collective bargaining if they had to vote today? 
Administrators' responses are shown in Table 6. A majority of the administrators thought 
the faculty would not vote in favor of collective bargaining at all three universities. In light 
of the faculty response discussed above, this appears to have been reasonably accurate thinking 
for the administrators at ISU and SUI. However , it appears that the administrators at UNI 
did not have an accurate perception of the feelings of the faculty on this question. 
OVERVIEW OF RESEARCH DESIGN 
Analyzing and reporting the data that were gathered to identify the characteristics of 
university goals, governance, and working conditions that relate to the desire to organize and 
bargain collectively requires a more elaborate process. A Least-squares method of factor 
analysis classified a total of 276 variables into 13 interpretable group factors. Blalock (1960, 
p. 383) describes factor analysis as a " technique which can be used to take a large number of 
operational indices and reduce them to a smaller number of conceptual variables." Three of 
the 13 group factors turned out to be subclassifications of other group factors and were 
consolidated into these factors producing 10 unique dimensions of university goals, 
governance, and working conditions. 
The sum of the individual responses to each variable within each group factor was 
computed for each respondent. These sums produced a description of university goals, 
governance, and working conditions for each respondent in terms of the 10 unique dimensions. 
Responses to the remaining 90 variables that called for categorical responses were classified 
into 36 faculty descriptors. These descriptors provided the framework used to describe 
the personal characteristics of each respondent. 
The following data components formed the basic determinants of the study: (l)the 
expressed desire to organize and bargain collectively, (2) each respondent's description of 
university goals, governance, and working conditions in terms of the 10 unique dimensions, 
and (3) the personal characteristics in terms of the 36 faculty descriptors. 
The next phase of the analysis determined the relationship of the second and third 
component to the first. Then all the respondents were sorted into 15 university-discipline 
classifications. A university-discipline classification score was computed for each of the 4 7 
items. (A university-discipline classification score was computed for the expressed desire to 
organize and bargain collectively even though it was the dependent variable.) Each university-
discipline classification score was compared to every other university-discipline classification 
score on each of the 4 7 items to see if there was a significant difference among the university-
discipline classifications on any item. 
Table 7 summarizes the results of this analysis. 
Table 5. Percentage summary of faculty's projected vote on collective bargaining, by university-discipline classifications. 
Table 5 PHYSICAL, SOCIAL BIOLOGICAL, SCIENCES, 
OFF-CA!·'.? l.:S TOTAL AND LIFE HUMANITIES, APPLIED PROFESSIONAL ENGINEERING AGRICULTURE 
(Faculty) SCIENCES FINE ARTS PROFESSIONS SCHOOLS EXTENSIO~ 
U .N . I. Yes 65 . 8% Yes 56 . 7% Yes 80 . 0'7, Yes 61. 87. 
No 34 . 2% No 43. 3% No 20 . 0'7. No 38 . 2% 
I.S . U. Yes 31 . 7% Yes 28.0% Yes 64 . 4% Yes 32 . 8% Yes 22.0% Yes 21 . 3% Yes 20 . 07. Yes 29 . 3% 
No 68 . 3% No 78.0% No 35. 67. No 67.2% No 78.0% No 78 . 1:; ~o 80 . 0% No 70. n. 
s.u . I. Yes 33.3% Yes 26 . 7% Yes 50.0% Yes 52.0% Yes 15 .47. Yes 52 . 2% 
No 66 .7% No 73 . 3% No 50 . 0% No 48.0% No 84 . 6% No 47 . 87, 
Overall Yes 39 . 4% Yes 34.4% Yes 63 .2% Yes 48 . 7% Yes 18 . 3% Yes 29 . 8% Yes 20.0% Yes 29 . 37. 
No 60 . 67. No 65. 6% No 36 .8% No 51.3% No 81 . 7% No 70.2% No 80.0% No 70. 7% 
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Table 6. Percentage summary of administrator perceptions of how faculty would vote on 














Table 7. Number of "Unique Dimensions" and "Faculty Descriptors" by desire to organize 
and bargain collectively and level of difference. 
Related to an expressed 
desire to organize and 
bargain collectively 
r> .1645 
Not related to an 
expressed desire to 




@ .001, d.f.'s = 15/710 
2 unique dimensions 
3 faculty descriptions 
0 unique dimensions 
10 faculty descriptions 
No Significant Difference 
@ .001, d.f.'s-= 15/710 
2 unique dimensions 
7 faculty descriptions 
6 unique dimensions 
16 faculty descriptions 
The final phase of the analysis developed three prediction equations that explain .487, 
.289, and .268 of the variance of the expressed desire to organize and bargain collectively at 
UNI, ISU, and SUI, respectively. 
RESEARCH RESULTS 
The 10 group factors (unique dimensions) resulting from the factor analysis are listed 
below in order of the amount of variance each factor explains. 
I. Faculty empathy on university mission 
II. Co-workers' effect on work environment 
III. Influence of special interest groups on expenditures 
IV. Positive employment traits 
V. Faculty values on university mission 
VI. Adequacy of administrative style 
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VII. 
VIII. 
Influence of formal authority on university activities 
Characteristics of supervisors 
IX. 
x. 
Dissatisfaction with compensation 
Promotion expectation 
These 10 group factors were titled by the author to reflect the general characteristics of the 
variables after the clusters were identified by factor analysis. 
The 36 faculty descriptors resulting from the classification of the 90 variables that called 
for categorical responses are listed below in no meaningful order. 
The university is a bureaucratic organization 
The university is a collegial community of scholars 
The university is a political system 
The university should be a bureaucratic organization 
The university should be a collegial community of scholars 
The university should be a political system 
Level of involvement in university-wide committees 
Level of involvement in college-wide committees 
Level of involvement in interdisciplinary committees 
Worthwhile to participate in strong employee organization 
Prefer "trade union" type of representative organization 
Prefer "modified professional association" type representation 
Prefer "faculty senate" type representation 
Level of academic rank 
Length of time in present position 
Length of service with the university 
Tenured/not tenured 
Employment interests (research-teaching-administrative) 
Average class load 
Level of classes taught (undergraduates-graduates) 
Degrees offered by employing department 
Level of personal education 
Outside research grants received last 5 years 
Books written or edited last 5 years 
Professional conferences attended last 24 months 
Papers presented at professional conferences last 24 months 
Sought outside employment last 5 years 
Offered another position in last 5 years 
Number of memberships in professional organizations 
Sex 
Age 
Parents' membership in a labor union 
Attitude of parents toward unions 
Personally worked under a union contract 
Level of salary 
PROFILES OF FACULTY COLLECTIVE BARGAINING 79 
The relationships among the 15 university-discipline classifications on each of these 
items is valuable in understanding the composition of the three universities and is included in 
Appendix I in the form of standard scores for that purpose. However, the objectives of this 
study were to identify the unique dimensions of university goals, governance, and working 
conditions and personal characteristics of the faculty that related to a desire to organize and 
bargain collectively. Therefore, only those unique dimensions and personal characteristics 
that proved to be most discriminating in the prediction equations will be discussed in detail. 
The 4 group factors and the 10 faculty descriptors in the upper two quadrants of Table 7 are 
the basis for the analysis. . 
The tabulation of the sample response expressing a desire to organize and bargain col-
lectively is reported in Table 5 as percentages. Figure A presents the same information 
graphically in the form of standard item scores to facilitate comparison among all of the 15 
university-discipline classifications. A standard item score does not indicate the yaJue or 
degree of attitude, opinion, or judgment of a group. Rather it expessses the relative difference 
between the "mean" of a single specific group and the "mean" of the total of al..l groups 
taken together. It is the deviation of a single group mean (X) from the mean (X) of all 
the groups expressed in standard-deviation units. Specifically, the item st@dard score for 
each university-discipline classification is derived by subtracting the mean (X) of the total of 
all the university-discipline classification scores on an item from the mean (X) of each university-
discipline classification item score on that item and dividing by the standard deviation (s) 
within the total university-discipline classification on that item. 
Standard Item Score= X-X 
The seven university-discipline classifications that have negative (-) standard item scores 
in Figure A are the same seven that are reported as having 50% or more of the faculty 
expressing a desire to organize and bargain collectively in Table 5. A negative(-) standard 
always denotes that the mean (X) of that specific university-discipline classification is smaller 
than the mean (X) of the total of all the university-discipline classifications on that item. On 
the desire to organize and_Qargain collectively question, "yes" was coded "l" and "no" was 
coded "2"; therefore, x<X denotes more "yes" responses in the seven university-discipline 
classifications that have negative standard item scores. 
Group factor VI, "Adequacy of Administrative Style, " and IX, "Dissatisfactionwith 
Compensation," although not the most dominant dimensions, appeared to be valuable as 
discriminating variables. "Adequacy of Administrative Style" reflects expressions of the 
faculty involvement with and the efficacy of university administration. The variables that 
load higher (weight heavier) on group factor VI than any other factor are recorded according 
to the magnitudes of their loading in Table 8. 









Satisfied with the operation of the "open door" policy -their 
freedom to bring their problems to all levels of administration. 
A high degree of confidence in its administration. 
Satisfied with the fairness and lack of favoritism shown by 
administrators in dealing with faculty and staff. 
In situations where decisions are made that affect the faculty, 
the faculty has usually been well informed and involved 
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Figure A. A desire to organize and bargain collectively. 
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Figure B. Adequacy of administrative style. 
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"Satisfaction with the operation of the open door policy-freedom to bring their problems to 
all levels of administration," has the highest loading, .71, of the four related variables. This 
factor is rather weakly related (r = .1858) to the desire to organize and bargain collectively 
but is highly significant in discriminating among the 15 university-discipline cl~ifications 
(F = 12.47). These differences are shown graphically in Figure B in the form of standard 
scores. A negative standard item score for a university-discipline classification on Group 
Factor VI denotes that the faculty members in that classification generally did NOT agree 
with the above statements on administrative style. Group Factor VJ is a component in only 
the ISU prediction equation, where it is the last usable variable and explains less than 1% of 
the variance. 
Group Factor IX, "Dissatisfaction with Compensation," represents expressions of the 
faculties' personal values on the adequacy of their pay. "Pay-Barely live on income" has the 
highest loading (.66) of the seven related variables recorded according to the magnitudes of 
their loading in Table 9. "Dissatisfaction with Compensation" has a stron~ (r = .3156) 
relation to the desire to organize and bargain collectively but discriminates weakly among the 
15 university-discipline classifications (F = 4.495). This difference is shown graphically in 
Figure C in the form of standard scores. A negative standard item score for a university-
discipline classification on Group Factor IX denotes that the faculty members in that 
classification did NOT generally agree with the variable statements on pay and collective 
bargaining. Group Factor IX is a component in all three prediction equations and explains 
over 7% of the variance at UNI; approximately 4% at ISU; and approximately 6% at SUI. 












Pay - Barely live on income 
Bad Pay 
Pay - Underpaid 
Pay - Less than I deserve 
Insecure Pay 
Collective bargaining at this university would over a period of 
time improve the economic status of the faculty 
Collective bargaining at this university would over a period of 










Group Factor V, "Faculty Values on University Mission," represents expressions of the 
faculties ' personal values on the scope of university missions. ''To Secure Resources from the 
Iowa Legislature through the Board of Regents, Sufficient to Operate the University at a Near 
Optimal Level," has the highest loading (.70) of the 15 related variables recorded according to 
the magnitude of the loading in Table 10. This factor is weakly related (r = .1645) to the 
desire to organize and bargain collectively and does not discriminate among the 15 university-
discipline classifications (F = .7766). These similarities are shown graphically in Figure Din 
the form of standard item scores. 
As explained earlier, a standard item. score does not indicate the absolute value of 
responses. Positive or negative standard item scores on "Faculty Values on University 
Missions," where there is no significant difference between university-discipline classifications, 
give little clue to the absolute value of the mean of all the groups. That mean could be 
expressing that these goals should be (1) very important, (2) moderately important, or (3) 
very unimportant. Furthermore, in this case an F of .7766 indicates that the differences that 
do occur may be a "chance" phenomenon of the sample. Therefore, the lack of differences 
among university-discipline classifications on this item may be important in that it seems to 
indicate a general consensus among the faculties of all three of Iowa's state universities on this 
dimension of university mission. ' 
The eight faculty descriptors of personal characteristics that were a component of at 
least one prediction equation are (1) basic salary range, (2) parents' membership in a union, 
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Figure C. Dissatisfaction with compensation. 
- .50---+---+---4----l---+---+----+---+----4----+---+---+----+----+---+---' 
UNI UNI UNI ISU ISU ISU ISU ISU ISU ISU SUI SUI SUI SUI SUI 
PBLS SSHFA ApPr PBLS SSHFA ApPr PrSch Engr Ag Ext PBLS SSHFA ApPr PrSch Engr 
Figure D. Faculty values on university mission. 
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( 3) outside research grants in the past 5 years, ( 4) preference for "trade union" type of 
representation, (5) sought employment past 5 years, (6) age, (7) length of employment at the 
university, and (8) worthwhile to participate in strong employee organization. 
"Basic salary range" expresses salary levels. This descriptor has the strongest relation-
ship (r = .3392) to the desire to organize and bargain collectively and discriminates among 
the 15 university-discipline classifications very significantly (F = 12.68). These differences 
are shown graphically in terms of standard item scores in Figure E, where a negative standard 
item score denotes less than average (mean) level of pay. "Basic salary range" is the most 
discriminating component in all three prediction equations explaining over 21% of the 
variance at UNI, over 14% at ISU, and close to 13% at SUI. 
"Parents' membership in a union" relates to the possible effect of socialization to the 
concept of collective bargaining. This descriptor has a fairly strong (r = .2600) relationship 
to the desire to organize and bargain collectively but discriminates very little among the 
the university-discipline classifications (F = 1. 794). The differences are shown graphically in 
terms of standard item scores in Figure F. A negative standard item score for a university-
discipline classification on the faculty descriptor "Parents' membership in a union" denotes 
that the faculty members in that classification reported that one or both of their parents 
were or had been members of a 111bor union. "Parents' membership in a union" is also a 
component in all three prediction equations and explains over 4% of the variance at both UNI 
and ISU and 1 % at SUI. 
"Outside research grants in the past 5 years" enumerates the number of outside research 
grants received by faculty members in the last 5 years. This descriptor has a moderate 
(r = .2334) relationship to the desire to organize and bargain collectively and discriminates 
moderately among the 15 university-discipline classifications (F = 6.945). These differences 
are shown graphically in terms of standard item scores in Figure G where a negative standard 
item score denotes fewer outside grants. "Outside research grants the past 5 years" is a 
component of only the SUI prediction equation where it explains less than 2% of the variance. 
"Preference for 'trade union' type representation" expresses the faculties' values toward 
a "labor" orientation of representation. This descriptor has a moderately weak (r = .2171) 
relationship to the desire to bargain collectively and discriminates weakly among the 15 
university-discipline classifications (F = 2.007). The differences are shown graphically in 
terms of standard item scores in Figure H. A negative standard item score for a university-
discipline classification on the faculty descriptor preference for a trade union type repre-
sentative denotes that the faculty members in that classification identified the definition 
of a traditional trade union as their first choice for representation. "Preference for 'trade 
union' type representation" is a component of the ISU and SUI prediction equation where 
it explains 1.4% and 2.6% of the variance respectively. 
Further, these data suggest that at UNI the faculty who expressed a desire to organize 
and bargain collectively preferred a traditional trade union structure (AFT-type) over the 
modified professional association type (AAUP/IHEA), which was selected. It seems that the 
two-part Iowa representation ballot produced a situation where those who voted against 
bargaining on the first part shifted the choice to a modified professional type represen-
tation on the second part. Consequently, the faculty that expressed the desire to organize 
and bargain collectively and who will probably be most active in the process will be function-
ing within a union structure marginally selected by the antiunion segment of the faculty . 
"Sought employment past 5 years" expresses the faculty desire to leave their present 
positions. This description has a weak (r = .1871) relationship to the desire to organize and 
bargain collectively and discriminates very•little among the 15 university-discipline classifica-
tions (F = 1.276). These similarities are shown graphically in Figure I in terms of standard 
item scores where a negative standard item score denotes that the faculty members in that 
classification have sought outside employment in the past 5 years. "Sought employment past 
5 years" is a component of only the ISU prediction equation where it explains less than 1% 
of the variance. 
"Age" also has a weak (r = .1 797) relationship to the desire to organize and bargain 
collectively and discriminates only moderately among the 15 university-discipline classifica-
tions (F = 3.054). These differences are shown graphically in terms of standard item scores 
in Figure J, where a negative standard item score denotes that the faculty members of that 
classification are younger. Age is a component of the UNI and SUI prediction equations 
where it explains 1.2% and 1.5% of the variance respectively. 
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Figure E. Salary level. 
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Figure F. Parents' membership in a labor union. 
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Figure G. Outside research grants received last 5 years. 
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Figure H. Prefer representation by ''Trade Union" type organization. 
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Figure I. Sought outside employment last 5 years. 
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Figure J. Age. 
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"Length of employment at the university" delineates the term of employment at the 
university. This descriptor has a weak (r = .1660) relationship to the desire to organize and 
bargain collectively but discriminates moderately among the 15 university-discipline classi-
fications (F = 4.235). These differences are shown graphically in terms of standard item 
scores in Figure K, where a negative standard item score denotes that the faculty members 
of that classification do not generally have long records of employment at that university. 
"Length of employment at the university" is a component in the ISU prediction equation 
where it explains less than 1 % of the variance. 
"Worthwhile to participate in a strong employee organization" expresses the faculty 
value of a strong employee organization. This descriptor has a very weak (r = .1648) relation-
ship to the desire to organize and bargain collectively and discriminates very little among the 
15 university-discipline classifications (F = 3.177). These differences are shown graphically in 
terms of standard item scores in Figure L. A negative standard item score denotes that the 
faculty members of that classification feel it would be worthwhile to belong to and participate 
in a strong employee organization. "Worthwhile to participate in strong employee organiza-
tion" is a component in the UNI and ISU prediction equations where it explains 10.6% and 
1.3% of the variance, respectively. 
One of the group factors and two of the faculty descriptors studied did not become 
components of any of the prediction equations. Group Factor X "Expectation of promotion," 
which has a weak relationship (r = .1648) to the desire to organize and bargain collectively 
and discriminates slightly among the 15 university-discipline classifications, was excluded 
(F = 2.994). "Articles published in the last 5 years" and "Prior employment under a union 
contract" had weak relationships (r = .1872 and r = .1786, respectively) to the desire to 
organize and bargain collectively. However, "Articles published in the last 5 years" discrimi-
nates significantly among the university-discipline classifiGations (F = 10.12), whereas "Prior 
employment under a union contract" discriminates only slightly among the 15 university-
discipline classifications (F = 1.492). Both "Articles published in the last 5 years" and "Prior 
employment under a union contract" were excluded from all of the prediction equations. 
PREDICTION EQUATIONS 
Using stepwise multiple regression analysis with the expressed desire to organize and 
bargain collectively as the dependent variable, 11 of the 14 independent variables considered 
here were found to be statistically significant under at least some circumstances. These eleven 
variables are (1) salary, (2) parents' membership in a union, (3) worthwhile to participate in a 
strong employee organization, (4) dissatisfaction with compensation, (5) age, (6) prefer trade 
union type representation, (7) sought employment past 5 years, (8) length of employment at 
university, (9) faculty values on university missions, (10) outside research grants last 5 years, 
and (11) influence of formal authority on university activities. 
The obtained R-square figures demonstrate that the models account for a substantial 
percentage ( 48. 7%) of the variance in the expressed desire to organize and bargain collectively 
at UNI, and a moderate percentage (28.4%) and (26.8% at ISU and SUI, respectively. 
The summary table of the regression analysis for the UNI data is presented in Table 11. 
Only statistically significant (P < .05) variables are shown in this table. 
Table 11. Summary of stepwise multiple regression with expressed desire to organize and 
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Figure K. Length of service with the university . 
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Figure L. Worthwhile to belong and participate in strong employee organization. 
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Step B Value STD Error Tyt:~e II SS E_ Prob F 
Intercept Entered .2216 
Values on Missions -6- .0019 .0007 1.3905 7.87 .0057 
Dissatisfaction/Pay 4 .0081 .0016 4.5557 25.78 .0001 
Strong Employee Org. 2 .1811 .0402 3.5810 20.27 .0001 
Age 5 .1070 .0378 1.4173 8.02 .0053 
Parents/ Union 3 .3391 .0702 4.1190 23.31 .0001 
Salary Level 1 .1288 .0224 5.8405 33.05 .0001 
R Square"" 0.48743465 
There are two additional observations relative to faculty collective bargaining at UNI. 
First, the prediction equation appears to explain considerably more variance at UNI than ISU 
or SUI. Statistical support for this phenomenon is present but very weak. Statistically, the 
ability to predict from a dichotomous variable is related lo the magnitude of the variance of 
the two groups. The variance is highest when there is a 50-50 split. Referring to Table 5, the 












The subjective rationale may be only slightly stronger. Possibly Garbarino's (1975) 
identification of a stronghold of faculty unionism may provide some explanation. He 
concludes that for faculty of state colleges converted to general purpose institutions (the 
"emerging" universities), academic unions seem to be a more aggressive and promising vehicle 
to match salary levels and conditions of employment of their university brethern in the 
comprehensive system than the traditional methods of representation in university governance. 
He also notes that the transformation typically involves the additions of a large number of 
faculty in the social sciences, humani ties, and fine arts who are considerably younger than 
the faculty of the pre-expansion period. The younger group tends to favor faculty unioniza-
tion. Another possibility is the fact that collective bargaining was a real issue and the re-
presentation election was imminent at UNI when the data were gathered. In this situation the 
faculty members had received considerable pro- and antiunion propaganda on the subject and 
may have had greater polarization of attitudes on the issue. 
PREDICTION EQUATION FOR ISU 
The summary of the regression for ISU data is presented in Table 12. Only statistically 
significant (p < .05) variables are shown. 
Table 12. Summary of stepwise multiple regression with expressed desire to organize and 
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Step B Value STD Error Ty2e II SS E_ Prob F 
Interce2t Entered .2149 
Values on Missions -4- .0012 .0004 2.0080 7.27 .0072 
Admin./Style 8 .0050 .0024 1.1544 4.18 .0415 
Dissatisfaction/Pay 3 .0049 .0013 4.0023 14.50 .0002 
Strong Employee Org. 6 .Q788 .0258 2.5858 9.37 .0023 
Prefer Trade Union 5 .0606 .0204 2.4293 8.80 .0032 
Sought Employment 7 .1407 .0498 2.1995 7.97 .0050 
Parents/Union 2 .1834 .0564 2.9157 10.56 .0012 
Level/Pay 1 .0623 .0115 8.1330 29.46 .0001 
R Square= 0.28374185 
PREDICTION EQUATION FOR SUI 
The summary of the regression for the SUI data is presented in Table 13. Only statisti-
cally significant (p < .05) variables are shown. 
Table 13. Summary of stepwise multiple regression with expressed desire to organize and 
bargain collectively as dependent variable-SUI data. 
DF Sum of Sguares Mean Sguare E_ Prob F 
Regression 7 34.3827 4.9118 15.98 .0001 
Error 305 93.7707 0.3074 
Total 312 128.1534 
Step B Value STD Error TyQe II SS E_ Prob F 
InterceQt Entered .7243 
Values on Missions -4- .0018 .0006 2.6518 8.63 .0036 
Dissatisfaction/Pay 2 .0089 .0015 10.9137 35.50 .0001 
Prefer Trade Union 3 .0808 .0257 3.0311 9.86 .0019 
Research Grants 5 .1092 .0423 2.0506 6.67 .0103 
Age 7 .0816 .0326 1.9213 6.25 .0129 
Parents/Union 6 .1635 .0653 1.9255 6.26 ,;-0129 
Salary Level 1 .0739 .0189 4.6914 15.26 .0001 
R Squared= 0.26829310 
SUM:M:ARY AND CONCLUSIONS 
It is frequently assumed that if faculty members desire to organize and bargain collectively, 
gross inequities and intense conflict exist at the university. But examination of faculty opinions 
and attitudes on university goals, governance, and working conditions at Iowa's three state 
universities suggests that specific inequities or issues may be hard to identify and interpret. 
This study appears to confirm Kemerer and Baldridge's (1975) conclusions that personal and 
economic values are undoubtedly an important determinant of attitudes toward collective 
bargaining. In concurrent analysis of these data, which are not reported in detail here, the 
results seem to indicate that dissatisfaction with pay is not so much related to actual salary 
level as to a feeling of relative deprivation. In other words, faculty members tend to base 
their satisfaction with their pay on their . economic status relative to faculty members they 
perceive to be of comparable scholarly standing. 
This coincides with another Kemerer and Baldridge (1975) conclusion that whether 
those who join unions are actually deprived or not is immaterial; it is enough that they 
perceive themselves to be. This conclusion might be expanded as follows: Whether those 
faculty members who are unhappy with the direction the university seems to be takin~ are 
actually in conflict with university administrators or riot is immaterial. It is enough that they 
perceive themselves to be. 
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This analysis suggests that a desire to organize and bargain collectively most likely occurs 
at a university under circumstances in which a majority of the faculty believe they have a low 
salary level and, therefore, have an intense dissatisfaction with their pay, as well as a low 
tolerance for the administrative style in their university. These faculty members are also likely 
to have come from homes where their parents were union members, believe that a strong 
employee organization is worthwhile, and have a traditional preference for a trade union to 
represent them. However, the evidence supporting these conclusions is far from conclusive. 
Also, this study is susceptible to all the standard criticisms of mailed questionnaire survey 
research. We do not know if those who responded are representative of those in the sample 
that did not respond or if we asked the right questions in the right way. 
The intent of the authors was to collect and summarize information in an area where 
none appeared to be available. What seems to be the most relevant data about the charac-
teristics of Iowa's three state universities and their faculties have been summarized and 
reported in a manner that should allow the reader to peruse it and interpret it from a 
personal perspective. The basic data should be of interest with or without reference to 
faculty collective bargaining. 
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INDEX TO THESES AND DISSERTATIONS BY AUfHORS1 
(SUMMER, 1976 TO SPRING, 1977) 
The theses and dissertations are listed in alphabetic order by names of authors. Each 
listing includes the name of the author, the major , and the title of the thesis or dissertation. 
Specializations, if present, are shown in parentheses. 
MASTER OF ARCHITECTURE 
ANDERSEN, DAVID LEE 
Architecture 
Community-based facilities for the developmentally disabled in Ames, Iowa 
GRAY, STEVEN ERNEST 
Architecture 
An architectural design of a housing development for the independent elderly in Fort 
Dodge, Iowa -
LANGHOLZ, JOHN DAVID 
Architecture 
A review of determinants in the design and utilization of state mental health care 
facilities and a schematic application at the Clarinda Mental Health Institute 
LARSEN, ROBERT LEWIS 
Architecture 
A proposal for an interpretive center for the DeSoto National Wildlife Refuge 
NOVAK, JAMES ALAN 
Architecture 
Investigation and design of a cultural center for Cedar Rapids, Iowa 
WOLFSCHOON-POMBO, ERIK SIEGFRIED 
Architecture 
A concept for the redevelopment of the Central Business District of the City of Ames 
MASTER OF ARTS 
ADAMS, DENNIS M. 
English 
A structure of time in two short stories of Carson McCullers 
ANDERSEN, ALAN LANCE 
English 
Wimbleton of the forest 
BACHMANN, THOMAS ANDREW 
Political Science (Public Administration) 
No thesis 
BANKS, CHARLES ROGER 
Applied Art (Advertising Design) 
The production of images using photographic equipment and serigraphy 
BURKE, JANET MARIE 
English 
Teaching English in Iran: Aims, objectives, strategies, and evaluation 
CARSON, LINDA DAYTON 
English 
Stories from an Oklahoman: George Milburn's style and satire 
CHOLPRASERD, SURACHAI 
Applied Art (Interior Design) 
Original designs of furniture for specific use in a living room of a home in Thailand 
DANIELS, FLORENCE MARGARET 
General Graduate Studies (Arts and Humanities) 
No thesis 
100 
EWALT, WILLIAM MOORE 
History 
No thesis 
EYO, CLEMENT E. I. 
Political Science (Public Administration) 
No thesis 
HANSON, CRAIG LAVERNE 
History 
The martyrdom of Onesimus: A study in hagiographical tradition 
HARRIS, JERRY 
Political Science (Public Administration) 
No thesis 
HOPKINS, ELDA RINA 
General Graduate Studies 
No thesis 
J6HNSON, ORTIS CORTEL 
English 
All-American: A screenplay 
KELLY, WILLIE JAMES 
Political Science 
No thesis 
LOEBSACK, DAVID WAYNE 
Political Science 
No thesis 
MEYER, GARY G. 
Political Science 
No thesis 
MILLER, CAROLYNE DELORIS 
Political Science (Public Administration) 
No thesis 
NIEMEYER, SANDRA KAY 
English 
MASTER'S THESES 
The narrator and justification of God's ways to man in Milton's Paradise Lost 
OSAGIE-ERESE, GAISER UZAMA -----
Applied Art (Advertising Design) 
An investigation of the changes in the formats of four American magazines from 1946 
to 1976 
PONDER, MARY ANN 
English . 
The Golden Legend and Chaucer's Physician's Tale and Second Nun's Tale 
PORTER, SHIRLEY ANN 
Political Science (Public Administration) 
No thesis 
RAHMAN, GULJAN M. 
General Graduate Studies (Social Sciences) 
No thesis 
REAMS, DANNY IV AL 
History 
No thesis 
RHEE, KYUNG HEE 
Applied Art (Craft Design) 
Original testile designs based on oriental influences using weaver-controlled techniques 
ROYER, RUTHANN 
Applied Art (Craft Design) 
Original fabric designs influenced by those imported by Scandinavian immigrants 
SCHULLER, RHONDA LEE 
English 
The definite article in recent grammatical theory 
MASTER'S THESES 
SMITH, ROBBIE LEE 
Political Science (Public Administration) 
No thesis 
MASTER OF ENGINEERING 
ARNOD, JEAN-LUC 
Aerospace Engineering and Electrical Engineering 
No thesis 
BAROT, JAGDISH SHANTILAL 
Ind us trial Engineering 
No thesis 
BERKMAN, DAVID SCOTT 
Nuclear Engineering 
No thesis 
BOUZIDEN, GERALD D. 
Chemical Engineering 
No thesis 
COKER, ARTHUR JEFFREY 
Electrical Engineering 
No thesis 



























JOHNSON, EDWARD TORGER 
Electrical Engineering 
No thesis 
KARAM, RIAD A TTIEH 
Electrical Engineering 
No thesis 
KUNDEL, NIKHIL KUMAR 
Chemical Engineering 
No thesis 











MORENO, JOSE MANUEL 
Electrical Engineering 
No thesis 
MOREY, WILLIAM ARTHUR 
Electrical Engineering 
No thesis 
PARK, SEUNG JOON 
Nuclear Engineering 
No thesis 
PATUREL, YVES MARCEL 
Aerospace Engineering and Electrical Engineering 
No thesis 






WILLIAMS, KEITH ROBERT 
Aerospace Engineering 
No thesis 
YANEZ JUAN P. 
Electrical Engineering 
No thesis 
MASTER OF LANDSCAPE ARCHITECTURE 
BOON, WILLIAM CHARLES 
Landscape Architecture 
No thesis 
CAIRNS, MALCOLM DOUGLAS 
Landscape Architecture 
No thesis 
COYLE, GREGG A. 
Landscape Architecture 
No thesis 
RAINBOW, GARY M. 
Landscape Architecture 
No thesis 
MASTER OF SCIENCE 
ABOLHANIF, MOHAMMAD RAHIM 
Town and Regional Planning 
Regional analysis of Isfahan 
ABUZAID, SALEM MOHAMED 
Economics 
No thesis 
ACHTERHOF, JOHN BERNARD 
Agricultural Economics 
No thesis 
AGO, C. EJIKE 
Plant Breeding 
MASTER'S THESES 




Economics and Industrial Engineering 
No thesis 
AINLEY, JOELYN STASKAL 
Industrial Education 
No thesis 
AJALA, ADEBA YO 
Animal Breeding 
No thesis 
ALBERT, JENCE TIBOR 
Sanitary Engineering 
Ammonia removal by clinoptilolite 
ALBERTSEN, MARC CHRISTIAN 
Plant Breeding and Cytogenetics 
Developmental cytology of microsporogensis of the ms1 mutant in soybeans, Glycine 
max (L.) Merrill 
ALBERTSON, DENNIS KEITH 
Education (Guidance and Counseling) 
No thesis 
ALERT, MARIAN TIMMERMAN 
Family Environment 
Supplementary fathering in father-absent families 
ALEXANDER, DAVID LYNN 
Organic Chemistry 
103 
Formation of isomeric benzylidenecyclobutenones and 5-phenylpent-2-en-4-ynals by the 
gas phase pyrolysis of a-phenylfurfuryl acetate 
ALGER, JEANETTE MARIE HANISCH 
Family Environment 
Household work contributions and role perceptions in dual-work families 
ALLAN, STEPHEN JOHN 
Computer Science 
No thesis 
ALLEN, MARREESE ARNATHIA 
Child Development 
Knowledge about children held by teenage mothers and nonmothers 
ANDEREGG, JAMES W. 
Solid State Physics 
Sodium tungsten bronze thin films by rf sputtering 
APPLEGET, JAMES ALLEN 
Agricultural Education 
Perceived importance of instructor supervised farming program visits in Iowa vocational 
agriculture programs 
ARF A, HOSSEIN 
Water Resources 
No thesis 
ARTHUR, VERONICA ABENA 
Nutrition 
The effect of dietary energy and protein on biochemical indices of protein calorie 
malnutrition in rats 
ASEF A, SISA Y 
Agricultural Economics 
No thesis 
ASPENSON, RUTH LYNN 
Education (Guidance and Counseling) 
No thesis 
ATKINS, BRENDA LUCILLE 
Earth Science 
No thesis 




AUTEN, CAROL DIETHORN 





Effect of NH3-N on protein synthesis by the rumen bacteria, in vitro 
BAINBRIDGE, RUSSELL BENJAMIN, Jr. 
Geology 
Stratigraphy of the Lower Member, Koobi Fora Formation, northern Karari Escarpment, 
East Turkana Basin, Kenya 
BAKER, VIRGIL W. 
Education (Educational Administration) 
No thesis 
BALCERS, JOHN DAINIS OYARS 
Journalism and Mass Communication 
The use of domestic-angle news in the Toronto Globe and Mail in reporting on two 
international crises in 1956 
BARNHART, STEVEN LEE 
Soil Management 
Effect of corn grain versus whole plant harvest on soil fertility 
BARRALES, LUIS RAUL 
Plant Breeding 
No thesis 
BARRETT, MICHAEL JOHN 
General Graduate Studies (Biological Sciences) 
No thesis 
BARRY, NANCY BARR 
Journalism and Mass Communication 
A case study of the evolution of Watergate stories in Le Monde 
BEARD, DUANE GALE - --
Education (Elementary Education) 
No thesis 
BEAVER, RUTH 0. 
Education (Guidance and Counseling) 
No thesis 
BECKER, BARBARA ANN 
Education (Higher Education) 
No thesis 
BECKERT, CLINI'ON ALLEN 
Botany (Aquatic Plant Biology) 
An investigation of the Skunk River algal flora under low flow conditions 
BEDFORD, BEVERLY ANN 
Veterinary Anatomy 
Quantitation of corticotrophs in the pars distalis of stress-prone swine 
BEERY, KATHLEEN FRANCES GREENLEY 
Home Economics Education 
Evaluation of garment alteration concepts of seamstresses 
BEISSER, SALLY R. 
Education (Guidance and Counseling) 
No thesis 
BENDER, CURTLIN GREGG 
Plant Pathology 
Fusarium root rot of soybean : New observations on its etiology and epiphytology, and 
its interaction with Pythium root rot 
BENEDICT, FOREST CLARENCE 
Industrial Relations 
No thesis 
BENNEIT, DEBRA SUE 
Textiles and Clothing 
Dress of the Mormons who traveled through Scotts Bluff, Nebraska between 1840 and 
1860 
MASTER'S THESES 
BERGSTEDT, ROGER ALLEN 
Fisheries Biology 
Age and growth of the yellow perch, Perea f/auescens (Mitchill), in Clear Lake, Iowa 
1963-74 
BERRY, DENNIS LEE 
Agricultural Education 
No thesis 
BEYER, JAMES WILLIAM 
Wildlife Biology 
Experimental use of dexamethasone to activate latent rabies virus in striped skunks 
BIMA YALA, BINSIKA 
Plant Breeding and Cytogenetics 
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Recurrent selection for disease and insect resJstance in the BS8 (S) C1 maize (Zea mays 
L.) population 
BLACKMER, DIANNE S. 
Education (Educational Administration) 
No thesis 





Requirements analysis in management information system design 
BLUBAUGH, JAMES F. 
Electrical Engineering 
Electrical characterization of a coaxial line to microstrip line transition 
BLUNT, KELLY WAYNE 
Industrial Education (Industrial Arts) 
No thesis 
BOGACIK, KENNETH EUGENE 
Metallurgy · 
Effect of nitrogen concentration and temperature on the strength of single crystal 
vanadium 
BOGUNJOKO, FLORENCE EMILOYE ABIOYE 
Education (Guidance and Counseling) 
No thesis 
BONNEY, ANN LOUISE 
Child Development 
Infants' interactions with equal-aged and cross-aged peers 
BORMANN, CORRINE MARIE 
Child Development 
Relationships between mothers' and daughters' values of children 
BOSE, SAMIT 
Ceramic Engineering 
Effect of basic oxygen furnace slag composition on the corrosion of MgO single crystals 
BOYSEN, JOHN PETER 
Computer Science 
A competent simulation of the planar motion of the human body under free-fall 
conditions 
BOYSEN, VICKI ALLEN 
Education (Adult and Extension) 
Computer simulation of reading disabilities 
BRANDT, STEVEN ALLAN 
Aerospace Engineering 
Interaction and merging of aircraft trailing vortices 
BRANNING, HAZEL HERRING 
Education (Learning Disabilities) 
No thesis 
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BRESON, JAMES EDWARD 
Nuclear Engineering 
The feasibility of uranium enrichment with a plasma centrifuge 
BROWN, DANIEL RAYMOND 
Bacteriology 
MASTER'S THESES 
Isolation and characterization of Arthrobacter bacteriophages, and the application of 
phage typing to soil arthrobacters 
BROWN, DEBORAH LEVINE 
Education (Educational Administration) 
No thesis 
BROWN, PATRICK WILLIAM 
Wildlife Biology 
Breeding biology of the white-winged scoter (Melanitta fusca deglandi) 
BROWNLOW, THOMAS LEE 
Industrial Administrative Sciences 
No thesis 
BRYANT, RICK LEE 
Aerospace Engineering 
Fluid forces on a sphere near a plane surface in low Reynolds number shear flow 
BUCH-JEPSEN, KNUD 
Education (Adult and Extension) 
No thesis 
BUNK, MICHAEL JOSEPH 
Poultry Nutrition 
The ultrastructural evaluation of avian eggshell quality 
BURGGRAF, DANIEL ROBERT, Jr. 
Geology 
Stratigraphy of the Upper Member, Koobi Fora Formation, southern "Karari 
Escarpment, East Turkana Basin, Kenya 
BURNS, LYLE DEAN 
Organic Chemistry 
Mercuration and carbonylation of propargylic amines 
BURNS, PETER D. 
Child Development 
Correlations between self-concept, shyness, motivation, and academic achievement in 
first grade boys and girls 
BUSH, JOHN HUBERT 
Immuno biology 
Immunogenicity of hen egg-white lysozyme and its two-disulfide fragment in strain 
2 and strain 13 guinea pigs 
BUTCHER, MARY ELIZABETH 
Food Technology 
Recovery of cold injured cells of Clostridium perfringens 
CAHA YLA-WYNNE, RICHARD A. 
Botany (Ecology) 
The forest vegetation of the driftless area, northeast Iowa 
CAMERON, BARBARA JEAN 
Sociology (Anthropology) 
The creation of religious community : An investigation of a Pentecostal church in 
South Texas 
CANFIELD, DANIEL EVANS, Jr. 
Zoology (Limnology) 
Detrital aggregates in some Iowa lakes and reservoirs 
CARLSON, ROBERT SWAN 
Sociology 
Marital prediction: A study of the efficacy of selected situational and inter-personal 
variables 
CARNEY, THOMAS MICHAEL 
Journalism and Mass Communication 
The American image in a Peruvian daily: Effects of changes in government and 
government control 
MASTER'S THESES 
CARROLL, GLADA HOUSER 
Institution Management 
Labor time comparison of a cook-freeze and a cook-serve system of food production 
CARROLL, JOHN MARTIN 
Mechanical Engineering 
No thesis 
GARY, WILLIAM EARL 
Transportation Engineering 
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Analysis of a technique for the collection of traffic flow data using a video tape system 
CHANCY, HENRY FLOYD, Jr. 
Soil Fertility 
Growth of corn in mixtures of calcareous pyrite-bearing shale and soil 
CHANEY, MICHAEL JAY 
Mechanical Engineering 
Effect of driver-created disturbances on shock tube sidewall boundary layer transition 
CHAO, TAI-HSIANG 
Inorganic Chemistry 
Kinetics and mechanism of dealkylation of the alkyl-bridged dimetallic cobaleximes and 
the acid decomposition of hydridocobaloxime 
CHASE, MITCHELL EV ANS 
Biomedical Engineering 




CHENG, ALAN CHUNG 
Biomedical Engineering 
Development of a transcutaneous P02 electrode using sodium tungsten bronze 
CHOU, YU-CHIA TERRY 
Chemical Engineering 
Adsorption of lead from liquid bismuth 
CHU, HENRY L. K. 
Industrial Engineering 
A product liability cost model 
CLARK, WILLIAM G., Jr. 
Computer Science 
No thesis 
CLAUSEN, OTTO CLAIR 
Agricultural Education 
Evaluation of agricultural education curriculum by graduates 
CLEETON-STEELE, LINDA SUE 
Education (Learning Disabilities) 
No thesis 
CLINEFELTER, JAMES SANKEY 
Education 
No thesis 
COADY, ELLEN J. 
Education (Higher Education) 
No thesis 
CONNERS, ALICE LOUISE 
Bacteriology (Virology) 
Studies of antibody neutralization of Newcastle disease virus 
COOLEY, MICHAEL L. 
Education (Adult and Extension Education) 
No thesis 
COOPER, CURTIS NILES 
Mathematics 
No thesis 
108 MASTER'S THESES 
COSTIDIS, PANAYOTIS CONSTANTINE I 
Mechanical Engineering 
No thesis 
COURTNEY, DALLAS RAY 
Solid State Physics . 
The thermal conductivity of hydrogen doped high purity vanadium 
COVAULT, MICHAEL LEE 
Electrical Engineering 
Amorphous rate-earth ---transition-metal bubble films 
COX, PATRICK SPENCER 
Zoology (Physiology) 
Interrelationships of magnesium concentrations in the plasma and cerebrospinal fluid of 
the bovine 
CULLER, ROBERT DALE 
Meat Science 
A sensory, physical and chemical study of bovine longissimus palatability 
CUNNINGHAM, WILLIAM LINWOOD, Jr. 
Psychology 
Long term, low level dieldrin exposure and acquisition of a successive discrimination 
reversal task with the squirrel monkey (Saimiri sciureus) 
CUSHMAN, JOHN HOWARD 
Mathematics and Soil Physics 
Solute travel times to wells for several practical cases 
DALE, GREGORY ALLEN 
Forestry (Forest Economics and Marketing) 
No thesis 
DANNEN, CAROL JEANNE WOODARD 
Education (Curriculum and Instructional Media) 
No thesis 
DA VIS, STEPHEN LLOYD 
Bacteriology 
The effect of sustained ribonuclease treatments on the immune response of rabbits 
DEGNER, RICHARD MICHAEL 
Agricultural Education 
P-erceptions of selected groups toward the philosophic principle of individual and social 
needs in agriculture and agribusiness education in Iowa 
DELLARCO,MICHAELJOHN 
Immuno biology 
Immunization of young turkeys against colibacillosis 
DeMARZO, ROBERT S. 
Sociology 
Subjective social indicators: A theoretical and conceptual exploration into human 
well-being 
DENNIS/VOGT, PATRICIA JEAN 





DIAZ, FRANCIS JOHN 
Statistics 
No thesis 
DICK, WARREN ALBERT 
Soil Chemistry 
Inorganic pyrophosphatase activity of soils 
DIEKMAN, KATHLEEN A. 
Education (Learning Disabilities) 
No thesis 
MASTER'S THESES 
DONNELLY, LEONARD SCOTI' 
Bacteriology 
A gentamicin-based medium for the isolation of group D streptococci from water 
DUDLEY, DANIEL RALPH 
Animal Ecology (Limnology) 
Phosphorus sedimentation in some Iowa reservoirs 
DUNN, PATRICIA A. 








Self-esteem as related to acceptance and perceived acceptance in the marital relationship 
ECKHOLT, EUGENE FRANCIS 
Nuclear Engineering 




European corn borer: Laboratory evaluation of second generation resistance in inbred 
lines of corn by feeding larvae sheath-collar tissue 
EIBES, MARK ANTHONY 
Education (Curriculum and Instructional Media) 
The status of high school psychology in Iowa: 1975-76 
EIVAZI-BAGHERY, FARID EH 
Soil Chemistry 
Glycosidase activities of soils 
ELEKWA, IROABUEKE 
Industrial Education (Industrial Vocational-Technical Education) 
The congruency of instructional media and techniques as taught in universities and 
practiced in community colleges in Iowa 
ELHAG, MAHGOUB GAAF AR 
Animal Nutrition 
Chemical and in vitro evaluation of crop residues 
EL-HOUT, JAMAL NAIM 
Engineering Mechanics 
A three-dimensional strain distribution in hot-rolled aluminum by photoplastic 
simulation 
EL-KLESLY, YOUSRIA ABDEL-FA'ITAH 
Family Environment 
The psychological well-being among retired professional men in Egypt 
ELROD, MIMI MILNER 
Child Development 
Parental behavior and self-esteem of four- and five-year-old children 
EMANUEL, ERVIN M. 
Electrical Engineering 
Digital readout of polyphase induction motor test values 
EMIGH, VIRGINIA DITI'US 
Botany 
Antheridium induction in the gemmiferous fern, Vittaria lineata 
ENGEL, DEBRA JO 
Industrial Relations 
No thesis 
ERPELDING, KENNETH M. 
Education (Educational Administration) 
No thesis 
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EVERSOLE, KERRY BRENT 
Aerospace Engineering 
MASTER'S THESES 
A combined finite element-transfer matrix approach to the vibrational analysis of skin-
stringer structures 
EXNER, HEIDE G. 
Child Development 
An assessment of shyness in children by teachers, parents and peers 
FALCONER-STOUT, JULE MARIE 
Education (Guidance and Counseling) 
No thesis 
F ATEMI, SEYED HASSAN 
Food Technology 
Glyceride structure variation in soybean varieties 
FEICHTNER, MIA MAE 
Textiles and Clothing 
Clothing and accessories available to pioneers of southern Indiana, 1816-1830 
FERGUSON, THOMAS HARRY 
Biomedical Engineering 






Influence of source, rate, and time of application of nitrogen on yield and chemical 
composition of tall fescue and bromegrass 
FEYERHERM, ANN 
Industrial Relations 
Structural and attitudinal factors relating to collective bargaining in public school 
systems 
FISCHER, MARY WERNER 
Education (Educational Administration) 
No thesis 
FOREMAN, MELBA Z. 
Education (Higher Education) 
No thesis 
FRANK, HAL J. 
Geology 
Stratigraphy of the Upper Member, Koobi Fora Formation, northern Karari Escarpment, 
East Turkana Basin, Kenya 
FRANKLIN, DAVID JANSEN 
Metallurgy 
Effect of a hydrogen environment on the creep properties of polycrystalline vanadium 
metal 
FRATZKE, DARLENE M. LEICHSENRING 
Textiles and Clothing 
Clothing values as related to clothing inactivity and discard 
FRIEDMAN, PAUL 
Chemical Engineering 
The effect of temperature on secondary nucleation 
FRIES, THOMAS JOSEPH 
Mechanical Engineering 
No thesis 
FROHARDT, FREDERICK CALVIN 
Ind us trial Relations 
No thesis 
FUNCK, JAMES WALTER 
Forestry (Wood Science) 
No thesis 
MASTER'S THESES 
FUNG, PETER YEE-SHUN 
Immuno biology 
Allotypic determinants of bovine immunoglobulins 
GALM, MOLLY MULQUEEN 
Child Development 
Assessment of the Palmar Sweat Index as a measure of transitory anxiety in young 
children 
GALPIN, LOIS HOSKINS 
Education (Learning Disabilities) 
No thesis 
GARDNER, MARK CARROL 
Bacteriology 
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The use of antibody-coated latex particles for detection and concentration of poliovirus 
GARVEY, BARBARA JEAN CAVENDER 
Child Development 
Self-concept and body concept in 5- and 6-year-old children 
GATES, PATRICIA E. 
Computer Science 
No thesis 
GAUL, MICHAEL DALE 
Organic Chemistry 
Physiologically active constituents of Comocladia pinnatifolia 
GENTILE, THOMAS JOSEPH 
Electrical Engineering 
Dynamic model of an exciter using a parameter identification method 
GHARFEH, SAMIR G. 
Analytical Chemistry 
Preparation of the sulfonic acids of fluorescein 
GIBSON, JAMES STEVEN 
Analytical Chemistry 
Devices for the rapid determination of the density of air 
GIBSON, JENNIFER SCHWENDEMANN 
Institution Management 
Breakeven wage rate/volume functions for selected food service machines 
GIBSON, SUSAN F. 
In dustrial Relations 
No thesis 
GILBERT, CYNTHIA RANKIN 
Industrial Administrative Services 
No thesis 
GINNETTI, JAMES ANTHONY 
Electrical Engineering 
Power system load data management 
GLASS, CAROL SUE 
Education (Guidance and Counseling) 
No thesis 
GOETTSCH, STEPHEN LOUIS 
Sociology 
Alternative sexual life styles: Individual and structural parameters of emergent 
interpersonal behavior 
GRAFFT, LA MAR JAMES 
Animal Nutrition 
Effects of yeast protein and urea on lamb performance, wool growth, carcass traits and 
plasma characteristics 




GRANT, MICHAEL ARTHUR 
Bacteriology 
MASTER'S THESES 
Development of a medium for the selection and enumeration of members of the genus 
Pseudomonas 
GRAY, BERNICE HALBUR 
Sociology 
Mobility, transportation, and disengagement: A life span analysis 
GRUBB, RONALD ALLAN 
Journalism and Mass Communication 
The effect of writing style as measured by the Flesch Reading Ease Formula on 
comprehension as measured by the Cloze procedure 
GUST, CATHRYN LYNN 
Statistics 
No thesis 
HAAG, GARY LEE 
Chemical Engineering 
Kinetics of the hydrolysis of MgCl2 and the chlorination of magnesia 
HACKMAN, A. JOAN 





HADKA, MICHAEL C. 
Analytical Chemistry 
Furoic acid as a primary standard 
HALDIPUR, GAURANG BHALCHANDRA 
Chemical Engineering 
Desulfurization of coal in a fluidized bed reactor at elevated temperatures 
HALE, MICHAEL DON 
Statistics 
No thesis 
HAMED!, MOHAMMAD REZA 
Transportation Engineering 
No thesis 
HAND, MICHAEL LAWRENCE 
Statistics 
No thesis 
HANLEY, JANET MARIE 
Statistics 
No thesis 
HANNA, PAUL ALLAN 
General Graduate Studies (Social Sciences) 
No thesis 
HANNASCH, DOUGLAS EDWARD 
Education (Educational Administration) 
No thesis 
HANSEN, CHRIS JORGEN 
Psychology 
The Kuder Occupational Interest Inventory as a moderator of its predictive validity 
HANSEN, DEBORAH KAY 
Genetics 
Polyethylene glycol induced cell fusion during the cell cycle 
HANSEN, ELIZABETH Kay 
Journalism and Mass Communication 
A weekly newspaper and its readers: A readership study of Laurens Sun subscribers 




HANSON, THOMAS ARTHUR 
Statistics 
No thesis 
HARRIS, CHARLES EVAN 
Wildlife Biology 
Comparative learning behavior in selected cricetid and heteromyid rodents 
HARRIS, L. CRAIG 
Agricultural Economics 
No thesis 
HARRIS, MARILYN KAY 





HASSAN, AWATIF M. 
Education (Adult Education) 
No thesis 
HAWANA, WALID A. 
Education (History, Philosophy. and Comparative Education) 
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A search for standards: A history of diploma selling in the United States from 1830 to 
1960 
HA YES, EUGENE DANIELS 
Mechanical Engineering 




HEIMES, PATRICIA ANN TRIMBEL 
Nutrition 
Maternal dietary protein and calcium: Reproductive performance and offspring 
growth.in rats 
HEISTAND, NORMAN LAWRENCE 
Computer Science 
No thesis 
HENDERSON, LARRY WILLIAM 
Industrial Relations 
The problem of polystyrene caps as they relate to child resistant closures 
HENKE, LINDA JEAN LENNON 
Journalism and Mass Communication 
Public relations programs in selected Iowa public school districts 
HENRY, SALLIE M. 
Computer Science 
No thesis 
HERGET, MARLENE STERNBERG 
Education (Learning Disabilities) 
No thesis 
HERNAN, NEIL EDWARD 
Agricultural Education 
Effect of programmed slide instruction on skill development in carpentry courses 
HOGAN, MARY KATHRYN 
Nutrition 
Effects of dietary fats and exercise on serum lipids and fecal fat of nine obese women 
during caloric restriction 
HOLTHAUS, KEVIN CARL 
Nuclear Engineering 
Application of neutron noise analysis and pattern recognition techniques to in-core 
surveillance of nuclear reactors 
114 MASTER'S THESES 
HOMAN, JUDITH ANN 
Education (Curriculum and Instruction Media) 
Patterns of selection, production. and utilization of educational media by Iowa 
Cooperative Extension staff 
HOOGEVEEN, KIM 
Psychology (School Psychology) 
Congruence of the mathematics scores from the Key Math, Peabody Individual 
Achievement Test, and Iowa Tests of Basic Skills 
HOOPER, JOHN RONALD 
Education (Educational Administration) 
No thesis 
HOOPER, SUSAN E. McFARLAND 
Textiles and Clothing 
Southwestern Missouri between 1860 and 1880 
HOPPES, GARY JON 
Industrial Education (Vocational Technical Education) 
The administrator's role in establishing and maintaining a vocational cooperative 
education program 
HOUSEMAN, LAVERN W. 
Computer Science 
No thesis 
HUANG, ALISON M. 
Computer Science 
Numerical treatment of ordinary differential equations by extrapolation 
HUG, BARBARA LEE LANE 
Home Economics Education 
Self-instructional unit for on-the-job education of Iowa fabric salespersons 
HUGULEY, BERNICE CHANTRIS 
_Family Environment 
Managerial orientation and its effect on level of living 
HUNSLEY, LILLA M. 
Nutrition 
Body weight changes and nitrogen retention during weight reduction of seventeen 
obese college women 
IGHEDO, JOSHUA ARUOTURE 
Industrial Education 
A study of building construction programs in post-secondary vocational-technical 
institutions in the state of Iowa 
ILES, DERRIC LEE 
Geology 
Variations in the geometry and density of dolines, Allamakee County, Iowa 






JACOBS, LOIS E. 
Education (History, Philosophy and Comparative Education) 
Freedom of the press and student publications 
JACOBSEN, KATHLEEN HANSON 
Family Environment 
Influence of situational factors and current financial practices on evaluation of 
values clarification 
JENS, CHRISTOPHER WAYNE 
Sanitary Engineering 
Harmonic analysis of Des Moines River water quality data 
JENSEN, BRUCE AL.AN 
Chemical Engineerirtg . 
Oxygenation of water at freezing temperatures 
MASTER'S THESES 
JENSEN, MARK THOMAS 
Immunobiology (Biochemistry and Biophysics) 
The character and role of a procomplementary factor in porcine sera 
JEITER, JAMES LYNN 
Institution Management 
Bases for evaluation and selection of a customer revenue control system for college 
food service 
JOHNSON, KENNETH WAYNE 
Food Technology 
A comparison of processing methods on the proximate composition and physical 
properties of soymilk 
JOHNSON, THEODORE 
Education (Higher Education) 
No thesis 
JONES, STEVEN CRAIG 
Industrial Administrative Sciences 
No thesis 
JONES, SUSAN BARBARA (CARR) 
Molecular, Cellular and Developmental Biology (Zoology) 
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A comparative immunological study of sperm surface antigens in selected vertebrates 
JOOS, DAVID W. 
Nuclear Engineering 
An evaluation of human error rates in commercial light water reactors 
JUMA, NOORALLAH GULAMHUSEIN -
Soil Microbiology and Biochemistry 




KAJEWSKI, ANTHONY H. 
Agricultural Engineering 
Design and development of a biomass-fired grain dryer 
KALDENBERG, MARK VIRGIL 
Nuclear Engineering 
Plasma confinement in a spherical multipole with octahedral symmetry 
KALM, WILLIAM DEAN 
Industrial Administrative Sciences 
No thesis 
KAMMIN, TAMRA JO EGG LAND 
Mathematics 
No thesis 
KEHRET, JEROME STEPHEN 
Industrial Education 
No thesis 
KELLEY, ANTHONY MAURICE 
Psychology 
A multitrait-multiinstrument assessment of the Cornell Job Descriptive Index 
KEYS, COLIN D. 
Education (Guidance and Counseling) 
No thesis 
KHADEMI, GHODRATOLLAH 
Education (Higher Education) 
No thesis 
KHAN, SUFIAN MOHAMMAD 
Mechanical Engineering 
Optimization of cooling systems for steam-electric power plants using wet mechanical 
draft cooling towers 










KOMINSKI, ROBERT ANDREW 
Sociology 
MASTER'S THESES 
Alternative methods for determining the presence of response bias in questionnaires 
KONERMANN, ANN DAWSON 
Zoology (Ecology) 
Great blue heron nesting success in relation to chlorinated hydrocarbon residues in two 
Iowa reservoir ecosystems 
KOPP, DAVID LEE 
Structural Engineering 
No thesis 
KOZIMKO, LEO MICHAEL 
Geology 
Geology of the Greybull North Quadrangle, Wyoming 
KRUEGER, CHARLES CONRAD 
Fisheries Biology 
Effects of stocking on genetics of wild brook trout populations 
KRULL, RONALD DEAN 
Education (Educational Administration) 
No thesis 
KUCERA, GERALD DAVID 
Education (Guidance and Counseling) 
No thesis 
LaFOUNTAIN, REBECCA MARIE 
Education (Guidance and Counseling) 
No thesis 
LAI, YUET FAN 
Analytical Chemistry 
The synthesis and characterization of an N-(2-hydroxyethyl)-ethylenediaminetriacetic 
acid resin 
LANE, CAROL BOLLMAN 
Education (Guidance and Counseling) 
No thesis 
LAST, MICHAEL JOHN 
Zoology (Parasitology) 
Experimental transmission of Sarcocystis Lankester 1882 and Isospora Schneider 1881 
in murine and feline hosts 
LAU, FLORA YU-MAN 
Food Science 
Characterization and storage stability of oat products 
LEE, BARBARA BARRON 
Food Technology 
Microbiology of intermediate moisture pork 
LEE, DAVID BRADFORD 
Education (Physical Education) 
The effect of warm-up on the initial starts and overall speed of Iowa State University 
Junior Varsity hockey players 
LEELASUW ANICH, THAWACH 
Agricultural Economics 
No thesis 
LEGG, BERNARD HENRY 
Education (Guidance and Counseling) 
No thesis 
MASI'ER'S THESES 
LEONARD, CYNTHIA KAY 
Home Economics Education 
Evaluation of home economics/family planning materials for international audience 
LEONE, JOHN MICHAEL, Jr. 
Meteorology 
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An investigation of finite element solutions to the advection equation in two dimensions 
LEUNG, SIU-YIN THERESA 
Fisheries Biology 
Effects of crude oil on the developmental stages of Japanese medaka (Oryzias latipes) 
LEVEEN, LINDSAY 
Chemical Engineering 
The prediction of ternary vapor-liquid equilibria by direct integration of the 
Gibbs-Duhem equation 
LILLEHOLM, JERRY L. 
Genetics 
Characterization of regulatory mutations in the penicillinase plasmid borne by 
Staphylococcus aureus 
LILLY, MARK TIMOTHY 
Economics 
No thesis 
LINDER, WENDY BROWN 
Biochemistry 
Studies of the separation of Bacillus macerans transglycosylase and Bacillus macerans 
starch hydrolase 
LINES, L. LEROY 
Industrial Education 
No thesis 
LINTNER, THOMAS JAMES 
Biochemistry and Nutritional Physiology 
Physiological and dietary factors that influence calcium homeostasis during the 
peripartal period in dairy cattle 
LOENSER, LARRY ELDON 
· Education (Adult and Extension Education) 
No thesis 
LONG, TERESA MARIE 
Economics 
No thesis 
LONG, THOMAS WARREN 
Industrial Engineering 




LUCAS, VIRGINIA SULLIVAN 
Education (Guidance and Counseling) 
No thesis 
LUND, DORIS H. 
Institution Management 
Administration of the Special Milk Program and milk waste in 24 schools in Iowa 
LUTENEGGER,ALANJAMES 
Soil Engineering 
The Iowa Continuous K-Test: A laboratory test for measuring lateral stresses in soils 
induced by vertical applied loads 
LUXSANAKOSES, SUNCHAI 
Veterinary Clinical Sciences 
No thesis 
MAASS, CHAR ELEENE 
Nutrition and Nutritional Physiology 
The effect of a high cholesterol diet during pre and post weaning in rats 
118 
MAGILL, JOHN WILLIAM 
Agricultural Education 
MASTER'S THESES 
Perceptions of selected groups toward the philosophic principle entitled 
Interrelationships of Agriculture in Iowa agriculture and agribusiness education 
MALARKEY, CHRISTOPHER JOHN 
Ceramic Engineering 
Effects of microstructure on the elastic properties of selected Ta205-Eu203 
compositions 
MANDERS, DAVID HENRY 
Family Environment 
Commitment to marriage: A study of personal and behavioral commitment 
MASON, VIVIAN BERNAIL 
Textiles and Clothing 
An assessment procedure for measuring the objectives; of a basic textiles course at Iowa 
_ State University 
~THISEN, MARK EVAN 
Geology 
A provenance and environmental analysis of the Plio-Pleistocene sediments in the 
East Turkana Basin, Lake Turkana, Kenya 
MAYNARD, CHARLES ALVIN 
Forestry (Forest Biology) 
Production, clonal propagation, and evaluation of some Populus, section Leuce hybrids 
McCALLION, CHARLES DAVID 
Water Resources 
Inhibition of nitrification by chlorine 
McCANN, STEVEN RAYMOND 
Industrial Relations 
No thesis 
McCARTY, DAVID CHARLES 
Mathematics 
No thesis 
McCORMICK, RICHARD D. 
Computer Science 
No thesis 
McCRACKEN, WILLIAM JAMES 
Botany (Aquatic Plant Biology) 
No thesis 
McCRAY, PAULETTE ELIZABETH 
Nutrition 
·Catch-up growth and associated changes of bones and livers in rats with variations 
in dietary protein and calcium 
McDOWELL, KEITH ALAN 
Structural Engineering 
Fatigue behavior of aluminum alloy weldments in a marine environment 
McGINNIS, EVA M. 
Education (Adult and Extension) 
No thesis 
McGOWAN, CHRIS WYATI11 
Analytical Chemistry 
The oxidation of Green River oil shale with perchloric acid 
McGRANAHAN, PATRICIA KEMP 
F,clucation (Learning Disabilities) 
No thesis 
McLEAN, MARY FELTER 
F,clucation (Learning Disabilities) 
No thesis 




McMAHON, STEVEN JOHN 
Journalism and Mass Communication 
Designing and writing four feature stories on cancer 
McMARTIN, MARIA BARBARA 
Textiles and Clothing 
Dress of the Oregon Trail emigrants: 1843 to 1855 
McMURRY, MURVELL VERTEZ 
Education (Guidance and Counseling) 
No thesis 
MECKLENBURG, RONALD LEE 
Forest Biology 
No thesis 
MENTINK, JOHN JACOB 
Chemical Engineering 
Thermal efficiency of separation work in the reverse Deacon process 
MEYER, SHARON ADAIR 
Biochemistry 
The effect of dietary selenium on the subcellular distribution of glutathione 
peroxidase in the liver and some accessory sex organs of the rat 
MICHEL, JOHN BYRNE 
Inorganic Chemistry 
Synthesis of two mercaptide-substituted hexanuclear molybdenum halide clusters 
MIKKELSEN, TI.l\1 I. 
Computer Science 
No thesis 
MILLER, CHED DRIVER 
Industrial Relations 
No thesis 
MILLER, NANCY ELLEN 
Computer Science 
No thesis 
MILLER, PAMELA JANE 
Education (Learning Disabilities) 
No thesis 
MILLSPAUGH, JOHN ROBERT 
Psychology 
Familiarity effects in early visual processing: Experiential or semantic in origin 
MINASIAN, PAMELA ANN 
Nutrition 
Amino acid requirements of L cells: Response to amino acid ratios based on a high 
biological value protein 
MITCHELL, DEBORAH DIANE 
Education (Guidance and Counseling) 
No thesis 




Education (Adult and Extension) 
No thesis 
MOE, ALLEN W. 
Town and Regional Planning 
Open space preservation of river corridors 
MONDRUS, MARGARITA A. 
· Botany (Taxonomy) 
Morphological, anatomical, and cytological relationships between Stipa robusta and 





MOORE, WENDY ANNE 
Psychology (School) 
MASTER'S THESES 
The effects of praise on task performance in normal and learning disabled internal and 
external schoolchildren 
MOOTHART, MICHAEL RICHARD 
Electrical Engineering 
High speed pattern recognition processor 
MOSS, JACQUE DIANNE 
Psychology 
Sex bias and academic performance: An empirical study 
MOTEMADEN, MOHAMAD ALI 
Economics 
No thesis 
MOTOY AMA, TETSURO 
Statistics 
No thesis 
MOQSA VI, SEYED-F ARHAD 
Water Resources 
Porous media tests of groundwater mound theory 
MOXLEY, VER.JEAN BENNETT 
.Education (Learning Disabilities) 
No th~iS 
MUELLER, CHARLES WILLIAM 
Psvchology 
Media violence and subsequent behavior: A test of competing theories 
MULUMBA, NGANDU-NYINDU 
Plant Breeding and Cvtogenetics 
Improvement of yield potential in Eto Blanco maize (Zea mays L.) population through 
breeding for morphological and physiological traits 
MUNK, PETER ALFRED 
Chemical Engineering 
Magnesium hydroxide crystallization kinetics in the lime-soda ash water softening 
process 
MUNSON, WILLIAM FRANK 
Education <Higher Education) 
No thesis · 
MUSIG, YONT 
Fisheries Biology 
Acute toxicity or water soluble components of crude oil (benzene, ethylbenzene and 
toluene) to three species of fish 
MUSVEE, MOHAMMED SHUAIB 
Electrical Engineering 
Application of microprocessors to precise timing of events 
MYERS, THOMAS VERN 
Entomology 
Population abundance, mating, and winter survival of the adult green cloverworm in 
Iowa soybeans 
NAGELE, SUSAN MARIE 
Plant Pathology 
Ecotypes of Puccinia coronata avenae collected from the Puccinia Path 
NEAL, NORBERT D. 
Food Technology 
Recovery of bacterial endospores damaged by hydrogen peroxide 
NEHRING, RICHARD F. 
Agricultural Economics 
No thesis 
NELSON, NANCY JANE 
Education (Guidance and Counseling) 
No thesis 
MASfER'S THESES 
NESLER, THOMAS PAUL, Jr. 
Fishery Biology (Limnology) 
Water quality guidelines for acid mine drainage and strip mine areas in Iowa 
NETLEY, RICHARD FRANK 
Structural Engineering and Soil Engineering 
No thesis 
NETTLES, MICHAEL TERRAEL 
Education (Higher Education) 
No thesis 
NGUYEN, LIEM THANH 
Education (Research and Evaluation) 
No thesis 
NICOLINO, SAM JOSEPH, Jr. 
Electrical Engineering 
A microprocessor based digital control interface for a hybrid computer 
NUSBAUM, ROBERT PAUL 
Meat Science 
The effect of pre-processing belly temperature, pumping pressure and salt 
concentration of the brine on bacon yields and quality 
O'KEEFE, WILLIAM JOSEPH 
Education (Guidance and Counseling) 
No thesis 
OKWUONU, JEROME EZE 
Industrial Education 
The effects of educational and industrial experience on technical teacher attitude 
formation 
OLAWOYE, JANICE MIELKE 
Sociology 
A critical analysis of ethnic stereotypes: Factors related to the formation and 
maintenance of ethnic stereotypes in a sample of American university students 
OLSON, GORDON RICHARD 
Agricultural Engineering 
240 and 480-volt single-phase farmstead eletrical distribution system relative cost 
prediction 
OLSON, MARY LOUISE 
Food Technology 
The microbiology of intermediate moisture beef 
OORAIKUL, ANCHALEE 
Agricultural Economics 




OSAKUE, JOHN URIAH 
Economics 
No thesis 
OSBORN, HARRY JAMES III 
Industrial Education 
No thesis 
OSORIO, MARIA CRISfINA 
Family Environment 
llelationship between values and managerial orientation as viewed by families from 
Merida, Mexico 
OWENS, ELIZABETH DOLI 
Entomology 







PAREJA, MARIO R. 
Botany (Physiology) 
Soybean yield losses from varying levels of weed infestation 
PARKER, GAIL BRENT 
Agricultural Engineering 
MASTER'S THESES 
Effect of surface aeration on gases evolved by a swine waste anaerobic lagoon 
PARKER, RONALD DEAN 
Sanitary Engineering 
The effect of aquifer particle migration on water well productivity 
PARRISH, TIMOTHY C. 
Soci?lOfP.7 .. 
Makmg it big m Queretaro:_ Power brokerage in the transnational corporate sector of an 
industrializing Mexican city 
PATTERSON, RALPH E., III 
Electrical Engineering 
The far sonic field for various arrays of point sources 
PATTON, MARK STUART 
Agricultural Education 
No thesis 
PAUL, DENNIS E. 
Computer Science 
No thesis 
PAYDON-YOUNG, SUSAN KAY 
Zoology (Molecular, Cellular and Developmental Biology) 
Aspects of purine metabolism in Acanthamoeba castellanii 
PAZOS, DIANA BLOETHE 
Plant Breeding 
Association of morphological and physiological traits with grain yields of oat lines 
(Avena sativa L.) 
PEARSON, JAMES EDWIN 
Veterinary Micro biology 
Propagation of equine infectious anemia virus in primary horse leucocyte cell cultures 
PENDRY, LINDY LOU DEVOSS 
Education (Learning Disabilities) 
No thesis 
PETERS, MA YLON DALE 
Agricultural Education 
No thesis 
PETERSOHN, RANDALL A. 
Meat Science 
Storage stability, palatability, and histological characteristics of mechanically tenderized 
beef steaks 
PETERSON, ELDEN EUGENE 
Industrial Relations 
No thesis 
PETERSON, KELLY FEE 
Education (Adult and Extension Education) 
No thesis 
PETRICK, TRUDY JOLEEN 
Education (Curriculum and Instructional Media) 
Influence of college methods instructors on classroom teachers' use of media 
PIDGEON, EDWARD ROBERT 
Agricultural Economics 
Energy conservation pos8ibilities in corn production on a central Iowa farm 
PIETILAINEN, ESA PEKKA 
Elementary Particle Physics 
Kinematical enhancements due to pion diffraction dissociation 
PINELLO, CHRISTINE BARBARA 
Botany (Mycology) 
Mycoflora of a turkey confinement brooder house 
MASTER'S THESES 
PINHEIRO, MARIA ERMELINDA V. L. 
Crop Production and Physiology 
Potassium requirements of N-fertilized smooth bromegrass (Bromus inermis Leyss.) 
PLAGGE, BEYERL Y ANNE 
Education (Learning Disabilities) 
No thesis 
PLOUFFE, MARGARET E. 
Botany (Ecology) 
An autecological study of Betula papyrifera in the Iowa River Greenbelt in Hardin 
County, with notes on the vegetation 
PODUSKA, FRANK ALAN 
Mathematics 
No thesis 
POOCK, DAVID WILLIAM 
Industrial Engineering 
Chance-constrained programming assuming a finite range on the random variables 
POONAWALLA, FAKHRI F. 
Chemical Engineering 
Interfacial flow patterns on a static liquid drop with forced internal circulation 
POSEGATE, DAVID LINN 
Industrial Education 
No thesis 
PREISSMAN, STEVEN M. 
Computer Science 
No thesis 
PRETI, RICHARD FRANK 
Journalism and Mass Communication 
An evaluation of the Federal Communications Commission's Fairness Doctrine: 




PULIYANDA, KALAIAH KARIAPPA 
Industrial Engineering 
A systems approach to the analysis of tree production for conservation 
PUTRA, MARK FRANK 
Forestry (Administration and Management) 
No thesis 
QUEENAN, PAULA L. 
Education (Higher Education) 
No thesis 
RAINIS, KENNETH GERARD 
Zoology (Protozoology) 
Effects of temperature on cloned Tritrichomonas augusta (Alexeieff) 
RAMP, ERICH RAMON 
Geology 
Geologic controls on the regional 'distribution of dolines in Eastern Iowa 
REDDY, MALIREDDY RAMA RAG HA VA 
Industrial Engineering 
Application of SAINT to study effects of inspector attributes on cost and quality of 
an inspection scheme 
REED, MICHAEL ROBERT 
Economics 
No thesis 
REIMER, PAULA JO LUCAS 
Biophysics 
The function of pyocyanine in Pseudomonas aeruginosa 
REIMER, RONALD WAYNE 
Physics 
The charge radius of the pion 
123 
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REIS, NEVILLE VIANNA BARBOSA DOS 
Agricultural Climatology 
MASTER'S THESES 
Soil moisture and moisture stress patterns in northwest Iowa and adjacent areas 
REMSBURG, FRANK EUGENE III 
Sanitary Engineering 
The effects of ozone on the biodegradability of specific organic compounds 
RENEAU, DUANE RAYMOND 
Agricultural Economics 
A producer oriented model for programming beef production 
RICE, KATHRYN JANE 
Child Development 
Comparison of children's perceptions of their parents' behavior 
ROBERTS, DOUGLAS BOS'IWICK 
Chemical Engineering 
A qualitative study of atomization in a venturi scrubber 
ROBERTS, JILL EHINGER 
Education (Research and Evaluation) 
No thesis 
ROBINSON, SUE LENNA 




Evaluation of the energy value of feed ingredients for young swine 
RODEMYER, MICHAEL PATRICK 
Education (Higher Education) 
No thesis 
ROLOFF, JANE MEINERS 
Family Environment 
Shopping activity of the elderly 
ROTHE, THOMAS CHARLES 
Wildlife Biology 
Activities and use of space by blue-winged teal in relation to breeding habitat 
ROV ANG, PHILIP JOHN 
Town and Regional Planning 
Performance standards: A management systems to control urban stormwater runoff 
quality in future developments 
ROYER, JEFFREY SCOTT 
Economics 
No thesis 
SABBAG HIAN, ZAHRA 





SAJAP, AHMAD SAID 
Entomology 
Effects of the parasite Microplitis kewleyi Muesebeck on the tissue and corn plant 
cutting ability of Agrotis ipsilon (Hufnagel) 
SALLAS, WILLIAM MICHAEL 
Statistics 
No thesis 
SAMPLE, WILLIAM ROBERT 
Industrial Relations 
No thesis 







Experiments with spatial equilibrium trade models - a computer simulation approach 
SCAMMON, CRAIG ARNOLD 
Electrical Engineering 
Current transport in copper sulphide-cadmium sulphide solar cell junctions 
SCHAFER, ROBERT EMERSON 
Aerospace Engineering 
Optimal energy management of subsonic vectored-thrust aircraft 
SCHLADER, DANIEL M. 
Metallurgy 
The effects of hydrogen on the single crystalline elastic constants of niobium 
SCHLEIS, THOMAS GERARD 
Organic Chemistry 
I. Synthesis of 1,5-disubstituted-bicyclo [ 3.1.1] heptane systems. II. Synthetic 
approaches to helenalin 
SCHMIDT, DOUGLAS PAUL 
Mechanical Engineering 
Detailed measurements of the periodically unsteady flow produced by rotor and 
strator wake interaction in a multistage axial-flow turbomachine 
SCHNEIDER, SHERI KAY 
Education (Higher Education) 
No thesis 
SCHOLL, MARY LORETTA 
Statistics 
No thesis 
SCHROEDER, MICHAEL DEAN 
Industrial Education (Vocational Technical Education) 
No thesis 
SCHULTZ, ROGER DEAN 
Education (Guidance and Counseling) 
No thesis 
SCHWARTZ, MITCHEL DALE 
Industrial Administrative Sciences 
No thesis 
SCOTT, JEFFREY J. 
Entomology 
The development of the green cloverworm on alfalfa and soybean and a computer 
simulation model for population recruitment 
SEBEK, DEBORAH LYNN 
Education (Guidance and Counseling) 
No thesis 
SEIDMAN, DAVID T. 
Computer Science 
No thesis 
SEVERIN, C. SHERMAN 
Metallurgy 
Magnetic properties of MnPt 
SHAIU, BIN-JENN 
Metallurgy 
Thermodynamic properties of compounds of Na20 with the oxides of chromium, 
nickel and iron 
SHANKS, ROGER D. 
Animal Breeding 
Phenotypic causes of variation in conception interval 
SHELTON, MARYE. 
Veterinary Anatomy and Physiology 
A possible mode of inheritance for spinal dysraphism in the dog with a more complete 
description of the clinical syndrome 
126 
SHEPPARD, GREGORY ALAN 
Physics 
The connection of a He-jet recoil transport system to an ion source 
SHINN, DEBORAH S. 
Education (Guidance and Counseling) 
No thesis · 
SHIRAZIAN, GHOLAM RESA 
Transportation Engineering 
Railroad yard operation case study - Marshalltown 
SIEVERS, SUZANNE WHIT AKER 
Home Economics Education 
Human relations skills: Assessment items for cognitive component 
SIKAVI, DANNY ANIS 
Aerospace Engineering 
MASTER'S THESES 





SKOWRONSKI, MARY ANN C. 
Psychology 
Parameters of stimulus familiarity in prerecognition visual processing 
SKOZA, DANIEL JOHN 
Nuclear Engineering 
The efficiency of neutral beam injectors for fusion reactors 
SLOAT, SHARON SUE 
Analytical Chemistry 
Development and evaluation of a hyride technique for As, Sb and Se determinations 
by inductively coupled plasma-atomic emission spectroscopy 
SMITH, HOWARD ALAN 
Journalism and Mass Communication 
Saintly humor: An analysis of the humorous journalistic tradition of the Reorganized 
Church of Jesus Christ of Latter Day Saints 
SMITH, MARK FRANCIS 
Geology 
Rare-earth elements in the Adirondack Tupper-Saranac mangerite 
SNYDER, JEAN BOSCHMA 
Home Economics Education · 
Food intake of homemakers in expanded nutrition program in Iowa 
SPARKS, STEVEN WILLIAM 
Journalism and Mass Communication 
A broadcast media campaign for drug abuse prevention 
STAMPE, RICHARD HERBERT 
Mechanical Engineering 
No thesis 
STEFONIK, SUSAN JANE 
Botany (Aquatic Plant Biology) 
Life cycle and ecology of Gloeotrichia pisum (Agardh) Thur. 
STERNOWSKI, ROBERT HENRY 
Electrical Engineering 
Noise blanking at the antenna input of a communication receiver 
STINSON, CAROL THOMASSON 
Food Science 
Physical and chemical changes in textured soy protein during storage 
STODDEN, SUSANNE MARIE 
Entomology (Medical Entomology) 
A structural study of chemoreceptors on the maxillary palp of the biting midge, 







Filtering of propagation group delay of Omega navigation signals 
STRUB, BRIAN RICHARD 
Nuclear Engineering 
A method for the prediction of boiling water reactor fuel failures 
SUDSAWASD, SOPHON 
Education (Higher Education) 
No thesis 
SULLIVAN, MARK EDWARD 
Biomedical Engineering 
A model study of the hemodynamics of reactive hyperemia 
TAI, KUEN.JING JOYCE 
Statistics 
No thesis 
TAPSCOTT, JANET EILEEN 
Family Environment 
A survey of college students' attitudes towards selected aspects of open marriage 
THATCHER, CRAIG DOUGLAS 
Nutritional Physiology 
Glucose derived from propionate in steers fed a high-grain diet 
THOMPSON, MARY COARTNEY 
General Graduate Studies 
No thesis 
THOMPSON, THOMAS ANTHONY 
Plant Breeding 
Prediction of yield loss from hail injury on soybeans 
THOMPSON, WILLIAM FREDRICK 
Education (Educational Administration) 
No thesis 
THOMSON, JAMES STUART 
Industrial Engineering 
Capital budgeting simulation: A heuristic approach 
THORESON, SHARILYN ANN 
Computer Science 
No thesis 
THORSON, BRUCE ALLAN 
Transportation Engineering 
Commuter airline demand indicators and estimates for selected Iowa communities 
THREADGILL, RONALD LEW 
Education (Educational Administration) 
No thesis 
TICE, GLADYS P. 
Education (Guidance and Counseling) 
No thesis 
TIMBERG, JUDITH LEVIN 
Journalism and Mass Communication 
A readership study of a community weekly newspaper: The Laurens Sun 
TOMPKINS, THOMAS L. 
Ceramic Engineering 
Corrosion of basic oxygen furnace refractories as a function of slag composition 
TORRESDAL, PAMELA CAROLINE 
Psychology 




TOWNSEND, CLARENCE HARLEY 
Education (Higher Education) 
Financing the non-public educational institution 
TRAINOR, MARY JANE 
Plant Pathology . 
MASTER'S THESES 
Inoculum potential of Helminthosporium maydis regulated by inoculum source 
TRAMPEL, MICHAEL PAUL 
Agricultural Economics 
An analysis of producers' decisions to change slaughter-hog production levels 
TROUTMAN, CHERYL LORRAINE 
Child Development 
Perceptions of maternal behavior by black and white girls and their mothers 
TSOU, HUI-LIANG 
Animal Breeding 
Effect of sex, skeletal size, and maternal breed on performance and carcass traits of 
heavyweight swine 
TSUI, WAI LING 
Physics 
Calibration of 26 MHz interferometer and measurement of flux densities of celestial 
radio sources 
TUCKER, MARCIA ELIZABETH 
Botany 
No thesis 
TUTTLE, MARK LUTHER 
Industrial Relations 
No thesis 
UMBARGER, JERRY ALLEN 
Nuclear Engineering 
Parametric study on the effects of spent fuel:storage time on the economics of 
nuclear fuel recycling 
UTSUMI, SUNO GOH 
Family Environment 
Community volunteer service by homemakers in Ames, Iowa: Attitudes and behavior 
VALE, BRADLEY H. 
Biomedical Engineering 
SEM cathodoluminescence detection system for transmission optical fluorescence 
analysis 
VANDER ZYL, ELDON LEE 
Education (Guidance and Counseling) 
No thesis 
VAN ENGELENHOVEN, JOHN R 
Structural Engineering 
No thesis 
VAN NESS, CAROLYN JOYCE 
Industrial Relations 
No thesis 
VAUGHAN, VICKI LYNN 
Genetics 
A quantitative investigation of polyethylene glycol-induced fusion in mammalian 
cell lines 
VERSCH, MARK XAVIER 
Water Resources 
No thesis 
VIGNERON, YVON CLOVIS 
Aerospace Engineering 






Education (Higher Education) 
No thesis 
VOLDING, GERALD THOMAS 
Agricultural Economics 
An economic evaluation of the cash and accrual accounting systems for farmers 
VOLLINK, WILLIAM JAMES 
Agricultural Economics 
An analysis of basis value determination for live beef cattle 
VON GLAN, KENDALL N. 
Animal Nutrition 
Fermentation of nutritional characteristics of monensin-treated corn stover 
von LANGEN, RICHARD WILLIAM 
Sanitary Engineering 
Effect of equalization on the activated sludge process 
VUST, IVAN DALE 
Education (Educational Administration) 
No thesis 
WADDINGHAM, BRUCE GENE 
Education (Educational Administration) 
No thesis 
WAKEEN, MARY ELLEN 
Education (Guidance and Counseling) 
No thesis 
WALKER, FREDERIC WILLIAM 
Transportation Engineering 
129 
Accident incidence at rural highway intersections: Influence of intersection type and 
traffic factors 
WALKER, JAMES STEVEN 
Education (Educational Administration) 
No thesis 
WALSTROM, DOUGLAS WALTER 
Industrial Education (Industrial Arts) 
No thesis 
WARD, STEVE B. 
Education (Educational Administration) 
No thesis 
WASSOM, COLETTE KAY 
Education (Guidance and Counseling) 
No thesis 
WATSON, CRAIG GENE 
Meat Science 
Influence of stress on porcine creatine phosphokinase levels 
WAUGH, DENNIS FAY 
Structural Engineering 
No thesis 
WEA VER, RICHARD LLOYD . 
Education (Physical Education) 
No thesis 
WEBB, DAVID KERRY 
Agricultural Economics 
Energy, environment and agricultural production interrelationships: A parametric 
linear programming case study in the Nishnabotna River Basin 
WEDIG, HERBERT FREDERICK 
Industrial Education (Industrial Arts) 
A study to assess community attitudes towards selected industrial arts activities 
WEE, JAMES LAWRENCE 
Botany (Aquatic Plant Biology) 
Some silica-scaled Chrysophytes from Iowa 
130 
WEHAGE, ROGER A. 
Mechanical Engineering 
No thesis 
WELCHANS, RUTH OLDAKER 
Education (Guidance and Counseling) 
No thesis 
WELDA Y, JAMES MICHAEL 
Sanitary Engineering 
MASTER'S THESES 
The characterization of polymers based on zeta potential and filtration resistance 
WELLIK, MICHAEL JOSEPH 
Entomology 
The determination of population attributes and biotic potential in the green cloverworm 
WEMER, ROBERT CLAffiE 
Agricultural Engineering 
Comparison of velocity averaging techniques for determining theoretical wind energy 
WESSON, GREGORY DONALD 
Agricultural Education 
Attitudes of selected professional personnel toward agriculture and agricultural 
employment 
WHISNEY, ANITA JOHNSON 
Textiles and Clothing 
Measuring fashion preference: Drawings versus photographs as stimuli 
WHITE, HOWARD JAMES 
Geology 
Stratigraphy of the Lower Member, Koobi Fora Formation, southern Karari 
Escarpment, East Turkana Basin, Kenya 
WHITE, SCOTT STEPHEN 
Education (Higher Education) 
No thesis 
WHITE, WAYNE BERNARD 
Animal Nutrition 
Nutrition quality of methanol-derived single-cell protein for chickens 
WICKHAM, LINDA SUE 
Education (Learning Disabilities) 
No thesis 
WILLIAMS, RICK LEE 
Statistics 
No thesis 
WILLIS, TAMLIN BUTLER 
Education (Learning Disabilities) 
No thesis 
WILSON, DONALD JAMES 
Education (Guidance and Counseling) 
No thesis 
WILSON, SUE ANN 
Education (Learning Disabilities) 
No thesis 
WITTMER, MARK JON 
Education (Guidance and Counseling) 
No thesis 





The design and evaluation of a high speed table matcher using large scale integrated 
circuits 
WOOD, TERRY JON 
Agricultural Economics 
Representative Iowa swine production systems: Budgeting analysis with computerized 
modelling procedures 
MASTER'S THESES 
WOODS, TERRILL WAYNE 
Mechanical Engineering 
Structural modeling of the plastic behavior of steel tubing with geometrically similar 
solid steel sections 
WU, JIH-F ANG 
Animal Nutrition 





Journalism and Mass Communication 
131 
An analysis of news stories by Asahi correspondents filed in Washington from July 1 
to September 30, 1973 
YAZDANPANAH,MOHAMMADSADEGH 
Agricultural Engineering 
Effect of surface shape, crop residue coverage, and consecutive storms on soil erosion 
and water loss 
YAZICIGIL, HASAN 
Water Resources 
Mathematical modelling and management of groundwater contaminated by aromatic 
hydrocarbons in the aquifer supplying Ames, Iowa 
YENGER, GLENN WILLIAM 
Industrial Education (Industrial Arts) 
No thesis 
YERBY, WAYNE O'NEIL 
Economics 
A review of institutional agricultural credit in Ghana with special reference to loan 
repayment problems 
YOUNGNER, DANIEL WAYNE 
Solid State Physics 
No thesis 
ZIMMERMAN, SARAH ANN 
Home Economics Education 
Program materials integrating home economics and family planning 

DOCTORAL DISSERTATIONS 
ACUFF, HOYT NEALY 
Earth Science 
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Late Cenozoic sedimentation in the Allia Bay area, East Rudolf (Turkana) Basin, Kenya 
ALDERS, CLARENCE DEAN 
Statistics 
Generalized convex programming over cone domains 
ALDRIDGE, MARY KOEN 
Education (Curriculum and Instructional Media) 
Ethnic stereotypes held by prospective elementary school teachers 
ALLEN, RONALD EUGENE 
Biochemistry 
Synthesis and assembly of myofibrillar proteins in differentiating muscle cells 
ALLI, KOLAWOLE MOBOLAJI 
Economics 
Production, income and employment effects of agricultural technology in the central 
cocoa belt of western Nigeria: A multiperiod programming approach 
ANDERSON, CAROL LOUISE 
Home Economics Education 
Parenting and perceived sex-role of rural Iowa fathers 
ANDERSON, JAMES HAROLD 
Animal Breeding 
Factors affecting weaning weights of beef cattle 
ARGUELLO, MICHAEL DAVID 
Analytical Chemistry 
Forced-flow chromatographic determination of calcium and magnesium with 
continuous spectrophotometric detection 
ASPIAZU,CELESTINO 
Agricultural Climatology 
Application of LANDSAT-1 data to crop area and yield estimates, forest identification, 
and soil classification in Iowa 
BAIRD, MARGARET LUCILLE ELLIOTT 
Education (Curriculum and Instructional Media) 
Media programs in selected public elementary schools in Oklahoma 
BALLAY, ROBERT E. 
Solid State Physics 
Nucleation and dynamics of vortices in type-II superconductors 
BARB, KENNEY HAROLD 
Sociology 
Changes in the preferred age of retirement: A longtitudinal study of older workers 
BARKLEY, DAVID LANE 
Economics 
The factors contirbuting to industrial outmigration from rural areas of Iowa 
BA TI'IKHI, ANWAR MUNIR 
Soil Physics 
Casing and leak depths, and solute travel times to wells 
BEKHRAD,FERYDOON 
Biomedical Engineering 
Design of instrumentation for the detection of estradiol effects on color, absolute 
temperature, and thermal conductivity of the vaginal wall in selected mammals 
BERAN, JANICE ANN 
Education 
The effect of modernization on attitude toward play among Filipino children of 
Negros Oriental, Phillippines 
BERNHARDT, JOHN CHRISTIAN 
Organic Chemistry , 
Some synthetic applications of vinyl- and arylmercuric chlorides 
BOGUNJOKO, ISAAC OMONIYI 
Education (Adult and Extension Education) 





Demand estimation of meat in Iran 
BONTE, JOHN LEE 
Inorganic Chemistry 
DOCTORAL DISSERTATIONS 
Szilard-Chalmers and thermal annealing processes in D-tris (ethylenediamine) cobalt (III) 
nitrate 
BOYD, DALE ELWOOD 
Education (Higher Education) 
A needs assessment of community newspaper personnel and a learning packet proposal 
in response 
BROOKS, CLAIR EVERETT 
Education (Educational Administration) 
Practices and perceptions in school-media relations in the Midwest 
BRUBAKER, TIMOTHY HESS 
Sociology 
An examination of objective fact'.>rs and social psychological correlates of the 
stereotype of "old": A development of a model 
BUNN, RICHARD LEE 
Chemical Engineering and Mechanical Engineering 
Action of aqueous alkali on pyrite 
BURDICK, JOHN ROBERT 
Bacteriology (Virology) 
Studies on the factors involved during the maturation of Newcastle disease virus 
BURGARDT, PAUL 
Solid State Physics 
Fermi surface effects in terbium alloys 
BURTON, JOHN EDWARD, Jr. 
Sociology 
Presentation and illustration of a system-process model for program evaluation 
BUYSMAN, JOHN RICHARD 
Biomedical Engineering 
Comprehensive study interrelating cardiac function and fundamental muscle mechanics 
CAMERON, LEE DUNCAN 
Education (Adult and Extension Education) 
Communication of innovations in a highland Guatemalan community 
CARR, PATRICIA ANN 
Computer Science 
Name management in the construction of large programs 
CARTER, RANDY LEE 
Statistics 
Instrumental variable estimation of the simple errors in variables model 
CHANG, CHENG-CHUNG 
Organic Chemistry 
Synthesis and characterization of highly reactive molecules: o-Benzyme, 2-methyl-2-
sila-2-butene, benzocyclobutadien~ and 9, 10-dehydroanthracene 
CHANG, CHUNG PING ' 
Metallurgy 
The dislocation morphology in deformed and irradiated niobium 
CHANG, RICHARD CHI-YUEN 
Analytical Chemistry 
Concentration and determination of trace organic pollutants in water 
CHAPMAN, DONALD EUGENE 
Electrical Engineering 
A multiple microprocessor simulator 
CHEN, COLIN CHING-HO 
Industrial Education 
Comparison of individualized-instruction method and convention~! group-lecture-
discussion instruction method for classes in beginning college auto mechanics 
DOCTORAL DISSERTATIONS 
CHENG, WAN-FANG WENDY 
Forestry (Wood Science) 
The anatomical properties of selected Populus clones 
CHENG, WAN-LEE 
Industrial Education 
An analysis of the effectiveness of alternative systems approache~ and instructional 
methods for teaching the metric system 
CHRISTENSEN, BRUCE MARTIN 
Entomology (Medical Entomology) and Zoology (Parasitology) 
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Biology of Dirofilaria immitis (Leidy, 1850) (Nematoda: Onchocercidae) and Aedes 
trivittatus (Coquillett, 1902) (Diptera: Culicidae) in Central Iowa 
CHUNG, SUNG HO 
Engineering Valuation 
Work-In-Process inventory and production capacity 
CLARK, CYNTHIA ZANG FACER 
Statistics 
Convergence and ergodicity for conditional distributions - theory and applications 
COLE, RICHARD LEE 
Agricultural Education 
Importance of selected vocational agriculture teacher occupational tasks as perceived 
by Iowa principals and vocational agriculture teachers 
CONNER, KAREN ANN 
Sociology 
The 4-day workweek: Effects on leisure behavior 
CORTE~MENDOZA,HERNAN 
Plant Breeding and Cytogenetics 
Evaluation of ten generations of divergent mass selection for ear length in Iowa Long 
Ear Synthetic of maize (Zea mays L.) 
COX, JOHN OWEN 
Education (Educational Administration) 
The impact of legal decisions rendered from 1970-76 pertaining to state athletic 
association and public school board eligibility rules for student participation in athletics 
DAAKE, RICHARD LYNN 
Inorganic Chemistry 
Synthesis and characterization of some reduced zirconium halides 
DECKMAN, HARRY WILLIAM 
Solid State Physics 
Magnetic form factors of rare earth ions 
DEHAVEN, PATRICK WILLIAM 
Physical Chemistry 
Investigation of metal hydrides using multiple wavelength neutron powder diffraction 
and the crystal structure determinations of the 2,4-dinitrophenylhydrazone derivative 
of 5-bromomethylidenecyclononanone and the 1-hydroxy-6-acetoxy-10 a-bromo-
bicyclo[ 4.3.1] deca-3-ene 
DICKEY, DAVID ALAN 
Statistics 
Estimation and hypothesis testing in nonstationary time series 
DITZENBERGER,ROGER 
Education (Higher Education) 
A study of the perceived barriers to implementing a distributive education competency-
based learning system 
DOLEJSI, DUANE ARNOLD 
Solid State Physics 
The thermal expansion of gadolinium in the vicinity of the Curie point 
DUBOSE, PAUL ALTON 
Statistics 
Nonadditivity in randomized block designs with multivariate responses 
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ELLIS, HERMAN ALFRED 
Education (Guidance and Counseling) 
An analysis of white counselor trainees' responding skills with black clients as compared 
with white clients 
ELLIS, LARRY JAY 
Electrical Engineering 
Multicentered computer architecture for real-time data acquisition and display 
EMIGH, TED HOWARD 
Statistics 
The effects of finite population size on genetic populations with overlapping generations 
ERICKSON, GENE ALLAN 
Veterinary Microbiology 




Clay structure and creep behavior of clays as a rate process 
ERTURK, FERRUH 
Chemical Engineering 
The effects of maldistribution on the uptake and distribution on inert gases in the 
human lung 
ESCAMILLA, EMILIO E. 
Soil Fertility 
Greenhouse studies on the effects of foliar spray of nutrient solutions during the grain 
filling period on spring wheat (Triticum aestivum L.) and black field bean (Phaseolus 
vulgaris L.) varieties 
ESIMAI, GRACE OGECHUKWUKANMA 
Statistics 
Regression estimation for multivariate normal distributions 
FABER, DO EKE C. 
Agricultural Economics 
Can agriculture feed the world : A world food analysis 
F AKO REDE, MORAKINYO AB IO DUN BAMIDELE 
Plant Breeding and Cytogenetics 
Direct and correlated responses to recurrent selection for grain yield in maize breeding 
populations 
F ANWICK, PHILLIP EDWARD 
Inorganic Chemistry 
Single crystal electronic spectra for the compounds potassium octachlorodimolybdate 
(11)-dihydrate, potassium tetra-µ-sulfatodimolybdate (11)-dihydrate and potassium 
tetra-µ-sulfatodimolybdate (II, III)-3.5 hydrate 
FATTAHI, BEHROOZ 
Aerospace Engineering and Mechanical Engineering 
Laboratory simulation of a tornado-like vortex boundary layer interaction 
FELL, RONALD DEAN 
Zoology (Physiology) 
Myocardial adaptations to age and exercise in rats: Responses to acute swimming and 
I-isoproterenol-induced myocardial ischemia 
GARCIA, RAMON L. 
Soil Fertility 
Foliar fertilization of soybeans durhg the seed-filling period 
GENALO,LAWRENCEJAMES 
Applied Mathematics 
Optimal and suboptimal numerical solutions to a class of optimal control problems with 
applications to sailplane dynamics 
GHIDIU, GERALD MICHAEL 
Entomology 
Systemi:c uptake of carbofuran in maize genotypes to control first and second 
generation European corn borers (Ostrinia nubilalis Hubner) 
DOCTORAL DISSERTATIONS 
GILL, RONALD LEE 
Physical Chemistry 
137 
A heated uranium tetrafluoride target system to release non-rare gas fission products for 
the TRISTAN isotope separator 
GLIEM, JOSEPH ANTHONY 
Agricultural Education 




Evolution of production stability and other quantitative traits in a bulk population 
of oats 
GOOD, RONALD LEE 
Plant Breeding and Cytogenetics 
Inbreeding depression in Iowa Stiff Stalk Synthetic (Zea mays L.) by selfing and 
full-sibbing 
GOPFERT, WOLFGANG MARTIN 
Earth Science (Geodesy and Photogrammetry) 
Contour and orthophoto mapping by optical matched filter correlation of complex 
exponent iated stereotransparencies 
GREGORY, JAMES M. 
Agricultural Engineering and Soil Physics 
A land-phase hydrologic model for strip mined lands 
GUTMANN, ROBERT LOUIS 
Electrical Engineering 
Input-output stability of interconnected stochastic systems 
HAAS, MICHAEL ROBERT 
Physics 
The dynamical evolution of gas clouds undergoing radiative acceleration near compact 
luminous objects 
HALBROOK, DIANE CHRISTINE RONNING 
Education (Higher Education) 
Home economics education students' attitudes toward the Future Homemakers of 
America 
HALBROOK, STEVE ALLEN 
Economics 
An analysis of variables influencing the use of the corporate form of organization in 
American agriculture 
HAMPEL, WILLIAM F., Jr. 
Economics 
A maximum bid-price model to evaluate factors influencing farmland values 
HAQUE, AFM ANW ARUL 
Engineering Valuation 
A generalized scheduling technique for the multi-machines- -multiple facilities system 
with an application in truck dispatching 
HAUGHT, DORRANCE GALEN 
Animal Nutrition 
Isoleucine and leucine requirements of the lactating sow 
HAWANA, SAMIR ABDULATIF 
Education 
Testing philosophical conceptualizations: A cross-cultural study 
HAYNES, WORTH EDWARD 
Agricultural Education 
Leadership development and goals achievement through occupations of Alcorn 
State University agricultural education graduates 
HELD, DEAN F. 
Education 
The effects of the Lozanov method for teaching word meaning to fifth and sixth 
graders 
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HENAO, JULIO 
Soil Fertility 
Soil variables for regressing Iowa corn yields on soil, management, and climatic variables 
HENG, CHOR-SAN 
Nutrition 
Influence of dietary fat, meal pattern and length of feeding on cholesterol metabolism, 
cardiac stress-strain response and morphology in maturing male rats 
HOH, YING-CHU 
Chemical Engineering 
Predictive thermodynamic models for liquid-liquid extraction of single, binary and 
ternary lanthanides and actinides 
HOLLINGER, TIMOTHY GENE 
Education (Educational Administration) 
Selected perceptions of the status of special education in Iowa following implementation 
of a new law in 1975 
HOPPER, DAVID LEE 
Psychology 
Delayed mathcing to sample performance and parathion toxicity in the squirrel 
monkey (Saimiri schreus) 
HOSKINS, JOHNNY DURR 
Veterinary Pathology 
The bursa of Fabricius of the turkey (Meleagris gallopavo) and its response to 
Escherichia coli 
HUANG, EDMUND TAO KANG 
Chemical Engineering 
Devolatilization and desulfurization of Iowa coal 
HSU, SUN-YUAN 
Plant Breeding and Cytogenetics 
Microspore development in maize: The maturation of upper and lower flowers among 
an assortment of genotypes 
HUTCHISON, PERRY CHARLES 
Computer Science 
Extensions to a block-structured programming language to support processing of 
symbolic data and dynamic arrays 
INTRARAKSA,YANYONG 
Physiology 
Physiologic and hematologic studies on Myca plasma hyopneumoniae pnemonia of 
swine 
JAMES, WILLIAM DAVID 
Aerospace Engineering and Electrical Engineering 
Effects of Reynolds number and corner radius on two-dimensional flow around 
octagonal, dodecagonal and hexdecagonal cylinders 
JOENS, LYNN ALLAN 
Immunobiology 
Induced resistance in pigs to Treponema hyodysenteriae infection 
JOLLEY, VON DALE 
Soil Fertility 
Yields of corn and soybeans and the depth of nitrate removal from the soil as 
influenced by applied and residual nitrogen 
JONES, JOHN GREGORY 
Forestry (Forest Economics and Marketing) 
Estimating economic costs of wilderness areas 
KAAS, DUANE ALLEN 
Agricultural Education 
Comparisons of alternative methods of teaching plant material identification in 
selected schools of Iowa 
KALNICKY, DENNIS JAMES 
Physical Chemistry 
Excitation temperature and electron number density distributions experienced by 
a'1alyte species in an inductively coupled argon plasma 
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KEPLINGER, HAROLD GARY 
Education (Educational Administration) 




Subsynchronous resonance in power systems: Damping of torsional osciliations 
KIMBLE, JAMES BAILEY III 
Organic Chemistry 
Studies on dimethylsilylene 
KLEMM, REBECCA JANE 
Statistics 
Aspects of quadratic programming with statistical applications 
KOO, NORMAN HAI-MING 
Nuclear Engineering 
Determination of subcritical reactivity in a liquid-metal-cooled fast breeder reactor by 
the coherence function method 
KRANZLER, GLENN ALLEN 
Agricultural Engineering 
A digital electronic control system for low-temperature drying of shelled corn 
LACKEY, JAMES ANDREW 
Botany (Taxonomy) 
A synopsis of Phaseoleae (Leguminosae, Papiliononoideae) 
LARSON, GEORGE FREDERIC 
Analytical Chemistry 
Investigations of several interference effects in high frequency plasmas of analytical 
importance 
LARSON, RICHARD JOHN 
Education (Educational Administration) 
Interpersonal relationships of elementary and senior high principals and compatibility 
with their superintendents 
LASSEN, ERVIN DUANE 
Veterinary Pathology (Veterinary Toxicology) 
Effects of subclinical lead exposure on the resistance of swine to challenge with 
Salmonella choleraesuis var. Kunzendorf 
LE, SON VAN 
Engineering Valuation 
A mathematical programming model for capital budgeting and long-range planning 
of electrical energy systems 
LEE, KINDA KAY 
Economics 
The conversion of agricultural land to urban use: An examination of the land use 
process in Urbandale, Iowa 1950-1974 
LIGHTNER, LAWRENCE KENNETH 
Zoology (Parasitology) 
Temperature stress and the development of schistosomiasis in mice 
LIKOS, JOHN JOSEPH 
Biochemistry 
Interaction _of coenzyme and substrate analogs with glutamate decarboxylase 
LUCAS, WAYNE LEE 
Sociology 
Initiation to marijuana use: Analysis of panel data in a predictive model framework 
LYMAN, PAUL JOSEPH 
Psychology 
Generation of visual and verbal codes for pictures and words 
MAHAFFY, PAUL ROBERT 
Physical Chemistry 
The interactions of hydrogen with ethylene and ethane on iridium 
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MANN, JONA JACQUELINE 
Education (Educational Administration) 
The relationship among dogmatism, sexually stereotypic role orientation and inter-
personal relations orientation of teacher candidates 
MARKUSZEWSKI, RICHARD 
Analytical Chemistry 
Structure, fluorescence, and chelating properties of Calcein 
McCLURG, RONALD BRUCE 
Education (Higher Education) 
An exploratory pilot study of the development and utilization of computer assisted 
management information systems in public higher education 
McCORMACK, ROBERT EDWARD 
Education (Educational Administration) 
A study to determine the effectiveness of an enrichment program for selected, highly 
gifted and talented seventh grade students 
McCUEN, BARBARA ANNE 
Education (Higher Education) 
Psychological attributes of male and female students in a collegiate business school 
potentially affecting thr.ir relative advancement to managerial positions 
McGAUGHEY, TIMOTHY ALAN 
Psychology 
Interpersonal attraction as a function of sex differences and saliency of verbal and 
nonverbal information 
MILBRATH, DEAN STANFORD 
Inorganic Chemistry 
Synthesis and structure of derivatives of P(OCH2CH2)3 N and structure-to.xocity 
relationships of some bicyclic phosphorous esters 
MITCHELL, DONALD ORVILLE 
Economics 
The level and variability of agricultural exports 
MOEN, CARLTON THOMAS 
Education (Higher Education) 
The development of an educational needs assessment inventory for married students 
and spouses at Iowa State University 
MOJT AHED, AHMAD 
Economics 
Economics of livestock development in Iran 
MOLNAR, JOSEPH JOHN 
Sociology 
The integration of interorganizational networks: Domain consensus and inter-
dependence in organizational dyads 
MOORE, RONALD JAY 
Nutrition 
Ploidy and biochemical characteristics of liver cell nuclei in rats fed different 
amounts of dietary protein 
MORRIS, NANCY TUCKER 
Education 
A method for developing multicultural education programs: An example using 
Cahuilla Indian oral narratives 
MOYERS, ELIZABETH MARIE 
Analytical Chemistry 
The synthesis, characterization, and application of chelating ion-exchange resins 
NABAVIAN, MASSOUD 
Nuclear Engineering 
Interpretation of neutron noise spectra measured in the presence of fluctuating voids 
NIELSEN, KENNETH ANDREW 
Chemical Engineering 
Turbulent mixing with chemical reactions and Collection of inertialess particles on 
cylinders and spheroids with electrical forces and gravitation 
DOCTORAL DISSERTATIONS 
OBILANA, ANTHONY BABATUNDE 
Plant Breeding and Cytogenet ics 
Estimation of genetic components of variance in the interpopulation formed by 
crossing two maize synthetics, BSlO and BSll 
OLESEN, BJORN 
Organic Chemistry 
Biosynthesis of montanine and related compounds 
OLSON, TilVIOTHY AANEN 
Animal Breeding 
Linear programming as a tool for the improvement of beef cattle experimentation 
OPOKU, JUSTIN 
Mechanical Engineering 
The effects of cryoforming and aging on the structure and mechanical properties 
of an austenitic stainless steel alloy 
ORENT, THOMAS WILLIAM 
Physical Chemistry 
The interaction of nitric oxide with the (1010) face of ruthenium 
PARKER, RICHARD ORVAL 
Physiology of Reproduction 
Development of conceptuses during inanition in the rat and in the pig 
PAULOVITS, JULIUS GYULA 
Education (History, Philosophy, and Comparative Education) 
Foundation of the Eotvos Lorand University and its history under Jesuit 
administration, 1635-1773 
PEARSON, DAVID D. 
Metallurgy 
Directional growth of pearlite in iron-carbon eutectoid alloys 
PETERS, TilVIOTHY JOSEPH 
Physical Chemistry 
Polarized electronic spectra for the crystals of three compounds, potassium 
tetrabromoplatinate (II) dihydrate, tetraethylammonium hexabromodiplatinate 
(II), and tetra-µ-glycine-dimolybdenum (II) sulfate tetrahydrate 
PETERSON, CHARLES GLENN 
Education (Higher Education) 
The development and cross validation of a predictiye model of achievement in 
Introduction to Computers at Northwest Missouri State University 
PLATT,KENNETHBRADLEY 
Veterinary Microbiology 
Biological markers for the differentiation of Aujeszky's disease virus strain 
POLITOWSKI, KATHLEEN 
Plant Pathology 
An epidemiological evaluation of concepts of tolerance and resistance to plant disease 
POTTS, GLENN THOMAS 
Economics 
An inquiry into the macroeconomic objectives of monetary policy, 1956-1975 
PREYER, PRINCE, Jr. 
Agricultural Education 
An assessment of variables associated with the diffusion of safety into Alabama 
agribusiness education programs 
REDMAN, BARBARA JEAN 
Economics 
Determinants of parental investment in children's human capital formation via higher 
education 
RIDENER, FRED LOUIS, Jr. 
Elementary Particle Physics 
A new approach to elastic e-d scattering calculations 
RINDSKOPF, DAVID MARCUS 
Psychology 
141 
A comparison of various regression-correlation methods for evaluating non-experimental 
research 
142 
RINDSKOPF, KATHRYN DOHRMANN 
Psychology 
Anxiety, rigidity, and the older learner 
ROBERTS, WILLIAM EARHART 
Education (Guidance and Counseling) 
DOCTORAL DISSERTATIONS 
The assessment of anxiety with the counselor relationship skills of accurate empathy, 
nonpossessive warmth, and genuineness 
RODOLFO-SIOSON, SONY A AGNESI 
Phvsiology (Pharmacology) 
Effects of lead on collagen synthesis and renal function in the rat 
ROEDER, DONALD R. 
Botany (Aquatic Plant Biology) 
Algal communities of the Skunk River, Iowa, with special reference to the epipelon 
ROESKE, FRANKLIN, Jr. 
Solid State Physics 
Thermal conductivity of niobium diselenide 
ROHRBAUGH,WAYNEJOSEPH 
Physical Chemistry 
The relationship of structure to effectiveness of some organophosphorus insecticides 
and the crystal and molecular structures of tris (bicarbonato) tetraaquoholmim (III) 
dihydrate and tris (ethylenediamine)-cobalt (III) tetrakis (isothiocyanato)-cobaltate 
(II) nitrate 
ROLAND, CARROLL DUDLEY 
Education (Guidance and Counseling) 
Students facial attractiveness as a factor in teacher and counselor expectations 
ROTHMAN, BERNARD 
Economics 
Explorations in the theory of the multiproduct firm 
RUEBLING, CHARLOTTE EMMA 
Economics 
An explanation of the behavior of the ratio of time deposits to demand deposits 
RUGGLE, LEO ALPHONSE 
Education (History, Philosophy, and Comparative Education) 
ALEX: An analysis of a learning system 
SARAI, ANIL KUMAR 
Biomedical Engineering 
The design of a microprocessor-controlled vectorcardiographic system 
SCHMITT, EDWARD L. 
Education (Educational Administration) 
A cost-effectiveness analysis of selected teacher performance evaluation systems 
SCHNIETZ, JEANETTE VIRGINIA 
Education (Curriculum and Instructional Media) 
The influence of specially designed curricular materials on the cognitive and 
attitudinal change of sixth graders towards Blacks 
SCHOLLMEYER, JUDITH VANCE 
Molecular, Cellular and Developmental Biology 
Localization of a-actinin and tropomyosin in muscle and nonmuscle systems 
SCHWARZHOFF, ROBERT HAROLD 
Bacteriology 
Studies on the mechanism of swarm-cell formation in Proteus mirabilis 
SELVA, S.I'EVEN BLAINE 
Botany (Aquatic Plant Biology) 
A biostratigraphic study of late Tertiary freshwater diatoms from the Ogallala of 
western Kansas 
SEVERSON, JAMES ALAN 
Zoology (Physiology) 
Plasma corticosterone concentrations and in vitro adrenal secretion rates in aging rats : 
Effect of physical training and acute swimming 
DOCTORAL DISSERTATIONS 
SHANKAR, V. S. VIJA YA 
_Aerospace Engineering 
143 
Diffraction of a shock wave by a compression corner; regular and single Mach reflection 
SHORTER, RAY 
Plant Breeding and Cytogenetics 
Relative yields of mixtures and monocultures of oat genotypes evaluated across 
locations and years 
SILBER, MICHAEL LAWRENCE 
Solid State Physics 
Magnetic behavior of current-carrying type-II superconducting cylinders 
SILLETTO, THOMAS ALLEN 
Agricultural Education 
Implications for agricultural safety education programs as identified by the Iowa 
farm accident survey 
SILVERMAN, ROBERT HUGH 
Molecular, Cellular, and Developmental Biology (Genetics) 
Studies on the role of guanosine 5'-diphosphate 3'-<.iiphosphate and its modulation 
by 5a, 6-a'lhydrotetracycline 
SIMONS, JANET ANN 
Psychology 
Impression formation in counseling: Sex, age, and education of counselors as 
components of perceived counselor credibility by female and male college students 
SIVAKUMAR, M. V.K. 
Agricultural Climatology and Soil Fertility 
Soil-plant-water relations, growth and nutrient uptake patterns of field-grown 
soybeans under moisture stress 
SMITH, JOAN KAREN 
Education (History, Philosophy and Comparative Education) 
Ella Flagg Young: Portrait of a leader 
SOEJONO, IRLAN 
Agricultural Economics 
Growth and distributional changes of paddy farm income in Central Java, 1968-1974 
SOLA, JANET LYNN 
Psychology 
Effects of presentation mode, instructions, grade, and cognitive style on a concept 
formation task 
SONGER, JOSEPH GLENN 
Veterinary Microbiology 
Epidemiology of swine dysentery: Development and evaluation of cultural and 
serological methods for the detection of Treponema hyodysenteriae infection 
SOTRES, DAVID A. 
Statistics 
Limit theorems for order statistics and rank order statistics for mixing sequences of 
random variables 
SPAULDING, BRENT W. 
Agricultural Economics 
Economic impacts on agriculture in the North Central Region of the United States 
under alternative land use policies: A modeling approach 
SPRINGER, JAMES PATRICK 
Physical Chemistry 
Structural studies of naturally occurring toxicogenic compounds 
STOW, SHIRLEY BATES 
Education (Educational Administration) 
A critical appraisal of Indicators of Quality and A Survey of Effective School Processes 
STRAHAN, CAROLE KAZMIERSKI 
Psychology 
Referential communication in young children 
144 
STRAIN, GEORGE Michael 
Biomedical Engineering and Physiology 
Elevation of seizure thresholds by cerebellar stimulation 
SWEET, ALAN FRANCIS 
Computer Science 
DOCTORAL DISSERTATIONS 
Correctness in multi-user hierarchically structured information systems 
SZYMCZUK, MICHAEL 
Education (Research and Evaluation) 
A cohort analysis of elementary reading achievement scores in two school districts 
which implemented the Individually Guided Education program 
TABATABAI, LOUISA BRAAL 
Biochemistry 
Kinetic mechanism and specificity of phosphorylase kinase 
TANG, JIANG-TAUR 
Metallurgy 
Resistivity recovery of neutron-irradiated and cold-worked thorium 
TESF AMARIAM, HAILEZGHI 
Aerospace Engineering 
The flow of a large scale general vortex near a solid boundary normal to the axis of 
the vortex 
THOMAS, ELVIN ELBERT 
Animal Nutrition 
Modifying soybean meal protein to reduce rumen microbial destruction and increase 
urea utilization in cattle diets 
THOMASSON, JOSEPH RAYMOND 
Botany (Taxonomy) 
Tertiary grasses and other angiosperms from Kansas, Nebraska, and Colorado: 
Relationships to the living taxa 
THONGCHAROEN,VACHARA 
Engineering Mechanics 
Optimization of bonded joints by finite element and photoelasticity methods 
TIGGES, LINDA ANN 
Education (Higher Education) 
An evaluation model for state mandated educational rehabilitation programs in 
higher education 
TOLLIVER, CHARLIE LOUIS 
Electrical Engineering 
Study of radio frequency excited argon plasma in a cathodic sputtering system 
TORRES, ENRIQUE 
Plant Pathology 
Relative survival ability in a polycyclic system of Puccinia coronata auenae monosporic 
isolates in biracial mixtures on universal oat suscepts 
TROUT, JEROME JOSEPH 
Molecular, Cellular and Developmental Biology 
Morphological, cytochemical and biochemical effects of Triton WR 1339 on rat 
hepatocytes 
TUNCER, ERDIL RIZA 
Soils Engineering 
Engineering behavior and classification of lateritic soils in relation to soil genesis 
UMBACH, DALE EDWARD 
Statistics 
On the behavior of the posterior for an extreme observation in a multivariate setting 
VANALLEN, ROBERT LEE 
Ellectrical Engineering 
Compensation for propagation uncertainties in the OMEGA navigation system 
VANDERTUIG, JERRY GAIL 
Zoology (Physiology) 






An evaluation of water resource developments in Guyana: With application to selected 
drainage and irrigation projects 
VITACCO, WILLIAM ROBERT 
Electrical Engineering 
A qualitative analysis of interconnected dynamical systems containing algebraic loops 
VOCKE, GARY FRANK 
Economics 
Economic and environmental impacts on U.S. agriculture from insecticide, fertilizer, 
soil loss, and animal waste regulatory policies 
WAKED, ADNAN MOHAMMAD 
Engineering Mechanics 
Experimental investigation of flow between rotating spheres 
WALEJKO, RONALD NORBERT 
Plant Breeding 
Evaluat ion of progress in recurrent selection for specific combining ability in two 
openpollinated maize (Zea mays L.) varieties 
WALLEN, STANLEY EUGENE 
Food Technology 
Sporicidal action of hydrogen peroxide 
WALSETH, TTh10THY FRANCIS 
Biochemistry 
Production, purification, properties, and acceptor reaction mechanism of 
dextransucrase from Leuconostoc mesenteroides NRRL B-512 
WARE, DOUGLAS ROBERT 
Animal Nutrition 
Effect of sorghum grain storage systems on the performance of feedlot cattle 
WESTERN, WARREN RALPH 
Nuclear Physics 
Decay schemes for mass separated 136I, 138I, and 137xe 
WHITE, RALPH KENDALL 
Computer Science 
A graph model for coordinating systems of tasks 
WHITE, RONALD EUGENE 
Engineering Valuation 
A comparative analysis of various estimates of the hazard rate associated with the 
service life of industrial property 
WILLIAMS, ERIC 
Education (Curriculum and Instructional Media) 
Utilization of time-lapse photography and a questionnaire to record activities in 
instructional media centers 
WILLIAMS, PAUL LYLE, Jr. 
Education (Research and Evaluation) 
Structured programming as an aid in learning FORTRAN programming, useful factors 
for predicting success in a FORTRAN programming course, and the interaction 
involved 
WILLIS, CECILIA DOUTHY 
Education (Higher Education) 
Factors influencing female adult students to continue their education 
WILSON, DAVID WILLIAM 
Psychology 
Anonymity and attitude similarity as determinants of helping behavior of whites 
toward blacks 
WITTROCK, DARWIN DONALD 
Zoology (Parasitology) 









An, analysis of white students' evaluations of black instructors in predominantly 
white colleges and universities 
YIH, SIU-MING 
Chemical Engineering 
, Analysis of falling film reactors 
YONGCHAREON, WITHAYA 
Engineering Mechanics 
Development of turbulence in pulsatile, nonuniform flo w 
YOUNG, JERRY LEON 
Soil Fertility 
The relative response of corn and soybeans to N, P, and K fertilization as measured 
by plant chemical composition and grain yields 
ZIMMER, DAVID WILLIAM 
Zoology (Limnology) 
The effects of long-reach channelization on habitat and invertebrate drift in some Iowa 
streams · 
IOWA STATE JOURNAL OF RESEARCH/AUGUST, 1977 
Vol. 52, No . l 147-176 
TAXONOMY AND BIOLOGY OF THE NEARCTIC SPECIES 
OF Homoneura (DIPTERA:LAUXANIIDAE)* 
I. Subgenera Mallochomyza and Tarsohomoneura. 
Raymond M. Millert 
ABSTRACT. New status is given to 2 Nearct ic subgenera, Mallochomyza and Tarsohomoneura, 
for their distinctive 1 and 7 species, respectively. Of the remaining species, it is possible to 
recognize 9, somewhat artificial, groups for 32 species, while 10 species remain ungrouped. 
New species are H. (T.} johnsoni, H. (H.) birdi, arizonensis, crickettae, aldrichi, ocula, 
psammophila, bakeri, setula, trochantera, californica, shewelli, knowltoni, utahensis, mcillochi, 
truncata, clavata, wheeleri, media, curva, and flab ella. A neotype is designated for H.(H.) 
philadelphica (Macquart). Two species are synonymized: H. (H.) nudifemur (Malloch) with 
occidentalis (Malloch), and H. (H.) seticauda (Malloch) with tenuispina (Loew). 
· The generalized ecology of 19 reared species is presented. Eggs are laid in leaf litter; 
incubation period varies, with the autumn temperatures triggering most hatching; larvae 
mine, feeding on mainly decaying leaves of maple (Acer spp.), and overwinter; puparia are 
formed in early spring; adults begin emerging in late May and may be on the wing through 
October. Descriptions of courtship and mating are given. Kleidotoma sp. and Galauraspidia 
sp. (Hymenoptera: Cynipidae) are reported as parasites of the pupal stage. Rearing records 
from field-collected larvae are given for 13 species associated with decaying leaves of 7 genera 
of 5 plant families. Two major groups of Nearctic Homoneura are discussed. One group is 
composed of basically eastern species associated with the eastern temperate deciduous forest; 
the other group is composed of mainly western species probably associated with ecotones and 
successional areas of grass to deciduous forest. 
INTRODUCTION 
The family Lauxaniidae includes 126 recognized genera (Stuckenberg, 1971) and ap-
proximately 1,500 species in the world (Schumann, 1965; Hennig, 1973). Lauxaniids are 
widely distributed in all zoogeographic regions and are especially abundant in the tropics. 
The ad.ults are small, variously marked · and colored, rarely exceeding 6 mm in le~gth. 
Diagnostic characters for this acalyptrate family include absence of the oral vibrissae; 
convergence of the postocellar (postvertical) bristles; presence of preapical dorsal bristles 
(usually on all tibiae); and wing venation with the costa entire, the subcosta complete, and 
the anal vein (Cu 1 +lA) short, not extending to the wing margin. 
Although adults may be found in a variety of places, they usually occur in moist, 
shaded habitats where they may be present in large numbers. They occur commonly on low 
vegetation and become increasingly active in late afternoon and early evening. Some species 
are attracted to lights, drawn to baits, and collected from traps. 
The immature stages are known for only a relatively few species, probably because they 
are of slight economic importance. Miller (1870) found that most larvae have been reported as 
being saprophagous, living in fallen leaves, straw, rotting wood, bird nests, and decaying 
vegetation. A few species have been reported to be phytophagous, living in the root collars, 
stems, and leaves of clover (Trifolium) , in the ovaries of violets (Viola) ,and in the leaf-like 
phylloclades of prickly pear (Opuntia). 
*Journal Paper No. J-8419 of the Iowa Agriculture and Home Economics Experiment Station, 
Ames, Iowa 50011. Porject No. 1957. 
tNatal Museum, Loop Street, Pietermaritzburg; South Africa. Formerly in the Department 
of Entomology, Iowa State University, Anies, Iowa. 
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Recently Stuckenberg (1971) divided the 126 genera of the family into 2 sections: one, 
containing the genera having a homoneuriform costa; the other, containing the genera with a 
sapromyziform costa. The homoneuriform costa, as found in Homoneura, has small, black, 
robust setae ( costal setulae) that reach or very nearly reach the apex of the 3rd vein (R4+5) 
and stop abruptly. The sapromyziform costa, as found in Sapromyza, has costal setulae that 
do not reach the apex of the 3rd vein, but rather diminish in size and stop between the 2nd 
and 3rd veins. For the 19 genera with a homoneuriform costa, which also lack a discal meso-
pleural bristle, Stuckenberg proposed the subfamily Homoneurinae, type genus Homoneura 
Wulp, 1891. 
Homoneura is the largest of the 23 genera recorded by Shew all ( 1965) for America north 
of Mexico. Trypetisoma is the only other Nearctic genus having the. homoneuriform costa. 
According to Stuckenberg (1971), this genus is unique in the family in having both homoneuri-
form and sapromyziform species. Adults of Trypetisoma are easily distinguished by their 
dark color and highly patterned wings (Arnaud, 1968). Homoneura are light yellow to light 
brown and at most have partially patterned wings. 
More than 35 years have passed since Malloch & McAtee (1924) and Shewell (1938) 
provided the only comprehensive treatments of the Nearctic species from eastern North 
America. The present study is an attempt to further understanding of the Nearcti~ species of 
Homoneura by a study of all material available to me, by an evaluation of all previously 
proposed names for Nearctic species, and the presentation of descriptions, figures, and other 
pertinent information for all species for which adequate material exists. The objectives of this 
study are to improve the existing keys and distribution records for adults, to present life 
history information for any reared species, and to contribute to the systematics of this 
cosmopolitan genus. 
REVIEW OF LITERATURE 
The earliest taxonomic literature, which has been referred to Homoneura by Czerny 
(1932), is Fallen's (1820) descriptions of Sapromyza interstincta and S. notata from southern 
Sweden. The genus Homoneura was erected by van der Wulp in 1891 for a black species from 
Java, which he named H. picea. This species belongs to a small group of 4 or 5 Oriental species 
that are not sufficiently well differentiated from the great mass of pale-colored species, such 
as those found in the Nearctic and other regions, to be considered generically distinct (Malloch, 
1940). In 1904 de Meijere described another genus and species from Java, Drosomyia picta, 
which Malloch (1927d) referred to Homoneura. Hendel (1908) quoted van der Wulp's de-
scription of the genus and the Latin description of H. picea. Hendel also pointed out the 
mistake in de Meijere's 1904 paper that D. picta belonged to Sapromyza, not to Drosophilinae. 
In the same year de Meijere (1908) synonymized both D. picta and H. picea, referring them 
to Sapromyza. Later, de Meijere (1910) placed S. picea and picta in Lauxania (Sapromyza, 
Minettia). Sometimes de Meijere used one or more generic names within parentheses in his 
species descriptions. 
In 1920 Malloch inadvertently used the generic name Sapromyzosoma in connection with 
his description of Sapromyza citreifrons (Malloch, 1923). Therefore, Malloch in this later 
paper described the new genus with S. citreifrons as its type. Unfortunately, Sapromyzosoma 
was preoccupied by Lioy (1864), and Hendel (1925) gave the new name Mallochomyza to 
Sapromyzosoma Malloch. In this same paper, Hendel erected a new genus, Cnematomyia, 
with Lauxania quinquevittata de Meijere, 1910, as its type. Hendel placed this new genus in 
his key to the known lauxaniid genera of the world, but did not give a generic description. In 
1926 Malloch examined a specimen of H. picea van der Wulp, which evidently was not the 
type (Malloch, 1927c). He concluded that his Sapromyzosoma was a synonym; therefore, so 
was Mallochomyza Hendel. Furthermore, Malloch (1927d) referred L . quinquevittata and 
picta to Homoneura. 
Upon examining much of the Oriental and Pacific Islands material, Malloch (1927b, 
1927c, 1929a, 1940) erected 9 subgenera : Euhomoneura, Xenohomoneura, Chaetohomoneura, 
Neohomoneura, Homoneura van der Wulp (sensu stricto), Griphoneuroides, Poecilomyza, 
Minettioides, and Salamonia. To these 9 subgenera Hendel (1933) added 1, Tarsohomoneura, 
from North America. Stuckenberg (1971) in his Old World Genera of Lauxaniidae presented 
a key to all the subgenera, but did not recognize Tarsohomoneura because he thought it was 
based on characters of the males only. Shewell (in press) in his catalog of the Oriental region 
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elevated the subgenus Poecilomyza to the generic level. He also gave Drosomyia subgeneric 
status. Therefore, there are presently 10 subgenera. 
The genus in its broadest sense is found world-wide except from New Zealand (Harrison, 
1959) and Central and South America (Shewell, pers. com.) and is most common in the 
Orient. The major, recent taxonomic papers on Homoneura for the Oriental region began 
with Frey's (1927) key to the Philippine species under Mallochomyza and Homoneura. 
Malloch (1929a) presented the most comprehensive key to 143 species of Oriental Homoneura. 
Hennig (1941) cataloged 37 Formosan species, and Shewell (in press) cataloged 161 species 
for the entire Oriental region . 
Many of the Pacific Islands species also occur in the Oriental and Australian r~gions. 
Six Samoan species of Homoneura were presented in a key by Malloch (1929b) ; 12 species 
from western Polynesian and Melanesian Islands by Curran (1936); and 17 species from the 
Solomon Islands by Malloch (1940). 
A key to the Australian Homoneura was given by Malloch (1927a) and included 16 
species. At present Australia has approximately 56 described species belonging to Homoneura 
(McAlpine, pers. com.). 
The only major work for Africa was a key presented by Curran (1938) containing 14 
Homon eura. Now 21 species are reported from this region (Miller, in press). 
In his family monograph for the Palaearctic region, Czerny (1932) presented a key to 34 
species. More recent lists of Homoneura have been compiled by Frey (1941) for Finland, 
Kloet & Hincks (1945) for Great Britain, and Shtakel'berg (1958) for the Soviet Baltic 
Republics. Keys for 2 areas have been given by Collin (1948) for Great Britain and 
Shtakel'berg (1970) for the European region of the Union of Soviet Socialist Republics. To 
date 44 species are reported from the Palaearctic region (Shewell, pers. com.). 
The first species described from North America and belonging to Homoneura was 
Sapromyza americana (Wiedemann, 1830). Additional North American species were describ-
ed by Say (1829), Macquart (1943), Loew (1861), Coquillett (1898), Melander (1913), 
Johnson (1914), Malloch (1914, 1915, 1920), and Shewell (1939, 1940). Becker (1895) 
described the only Holarctic species, H. lamellata. Major contributions to the taxonomy of 
North American Homoneura have been a key to 28 species of eastern United States by 
Malloch & McAtee (1924) and a key to 16 species of eastern Canada by Shewell (1938). The 
western species were listed by Cole (1969), but this publication did not add any new informa-
tion to the 30 species recorded by Shewell (1965) in the catalog for Notth America. In 1966, 
Shewell reported the introduction of an oriental species, H. unguicu/ata, into southeastern 
United States. Therefore, 31 species have been recorded for the Nearctic region. 
There have been no collection records or literature reports of Homoneura occurring in 
Mexico or Greenland. Furthermore, Shewell (pers. com.) has neither seen nor collected any 
specimens from Mexico, even at high altitudes. 
Illust rations of adult Homoneura have been confined chiefly to the male terminalia, 
wings, and legs (Johnson, 1914; Malloch & McAtee, 1924; Malloch, 1929a; Czerny, 1932; 
Curran, 1934 ; Shewell, 1938, 1971). The internal anatomy has been completely neglected. 
De Meijere (1909) was the first to report rearing a species belonging to Homoneura. He 
reared the Palaearctic species,H. notata (Fallen, 1820), from rotting tree leaves. Miller (1970) 
reared H. americana from decaying tree leaves of black cherry (Prunus serotina) and sugar 
maple (Acer saccharum); Miller & Foote (1975, 1976) presented the only life cycle informa-
tion and descriptions of the immatures-egg, larval instars, and puparium. McDonald, Heed 
& Miranda (1974) have reported the rearing of a new species of Homoneura from decaying 
leaves of the California Bay tree (Umbellu/aria californica). 
Stewart & Leonard (1916) used H. bispina adults in attempts to transmit Erwinia 
amylo vora, the bacterium that causes fire blight to apple seedlings. However, no seedlings 
became infected. 
An extensive literature search revealed that only 10 Nearctic species, H. americana, birdi, 
bispina, conjuncta, fraterna, incerta, lamellata, mallochi, philadelphica, and tenuispina, have 
been recorded in various ecological studies of the adults associated with certain habitats 
(Shelford, 1913; Sanders & Shelford, 1922; Weese, 1925; Bl~ke_, 1927; Smith, 1928; Bird, 1930; 
Smith-Davidson, 1932;Adams, 1941;Jones,1946;Dowdy,194 7;·Shelford, 1951; Judd, 1960). 
Shewell (1938) stated that Homoneura are sometimes taken on both pink and white spiraea 
(Spiraea latifolia and S. tomentosa), which grow in swampy ground, especially in the late 
summer when the bloom is over. Adams (1941) also reported a Homoneura sp. from the herb, 
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shrub, and tree strata of a deciduous forest in Tennessee . Edwards (1972) reported a 
Homoneura sp. collected from the arthropod fallout on snow patches in central Alaska. 
Remm (1972, 1974) has presented the only ecological articles solely devoted to 
lauxaniids. She listed the habitats and flight periods for 6 Palaearctic species and the Holarctic 
species, H. /amellata, from the Soviet Baltic Republics. 
MATERIALS AND METHODS 
This study was based on the examination of almost 8,000 Nearctic specimens of Homo-
neura, The material contained representatives from all 49 continental states, the District of 
Columbia of the United States of America, and the 10 provinces and 2 territories of Canada. 
The only main political regions in the Nearctic not represented were Mexico and Greenland. 
Material Studied 
Letters requesting the loan of all identified Nearctic Homoneura, unidentified lauxaniid 
adults, and any immature specimens were sent to most institutional collections in North 
America. Requests for type and comparative materials were also sent to 9 institutions in 
Europe. More than 14,500 specimens were received from 55 North American and 7 European 
institutions. Adults were determined at least to genus by using, primarily, Curran's (1934) 
key to North American genera. No immature specimens and only a few adults with associated 
puparia were received. 
Respon~es came from the Canadian provinces of Alberta, Ontario, and Quebec and from 
all the continental states of the United States of America except Alabama, Georgia, Mississippi, 
New Jersey, Rhode Island, South Carolina, Tennessee, and West Virginia. Institutions from the 
following states responded but had no holdings of Homoneura: Alaska, Delaware, Louisiana, 
Maine, Missottl>i, New Mexico, North Dakota, Oregon, Vermont, and Virginia. None of the 3 
institutions Written to in Mexico responded. 
Travel was required to study the holotypes, syntypes, cotypes, and lectoty'pes of D. W. 
Coquillett, J. R. Malloch, and A. L. Melander at the United States National Museum, 
Washington, D.C.; of G. E. Shewell at the Canadian National Collection, Ottawa, Ontario ; 
and of J. R. Malloch at the Illinois Natural History Survey, Urbana, Illinois. All the Malloch 
types at the Illinois Natural History Survey were in good order, and their data agreed with 
Frison's (1927) list of the insect types in the collection. 
The remaining North American type material of C. W. Johnson and H. Loew was loaned 
by the Museum of Comparative Zoology , Harvard University, Cambridge, Massachusetts. The 
Zoological Museum of Humboldt University, Berlin, loaned the Palaearctic type of H. lamellata 
(Becker) and the Hungarian Natural History Museum, Budapest, loaned the Oriental syntypes 
of H. unguiculata (Kertesz). 
All the extant holotypes were examined except H. americana (Wiedemann), which 
would not be loaned by the Natural History Museum, Vienna, H. occidentalis (Malloch), and 
H. fratercula (Malloch), which could not be located in the United States National Museum, 
andH.phi/adelphica (Macquart), which could not be located in J. Macquart's collection at the 
National Museum of Natural History, Paris. 
I have retained some representatives of most of the species for future study as well as 
most of the reared material. The bulk of these specimens will be eventually deposited in the 
United States National Museum and Canadian National Collection. Some reared specimens 
also are available in the insect collections of Iowa State University, Ames, Iowa, and Kent 
State University, Kent, Ohio. The lauxaniid collection from Whittaker's (1952) ecological 
study has been transferred to the United States National Museum. 
The cooperation and courtesy of the curators and other responsible persons of the 
institutions in the following list made possible the loan of the material for this study. An 
educational institution or agency having a state or province in its proper name has, in most 
cases, the state designated by the 2-letter ZIP Code abbreviation of the United States Postal 
Service or the standard abbreviation of the Canadian province. (See abbreviations, page 151.) 
The abbreviation following each institution is used to denote the collection from which 
specimens were borrowed. 
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Academy of Natural Sciences of Philadelphia, D.C. Rentz (ANSP) 
University of Alberta, G. E. Ball (UALTA) 
American Museum of Natural History, P. Wygodzinsky (AMNH) 
University of Arizona, F. G. Werner (UAZ) 
University of Arkansas, E. P. Rouse (UAR) 
British Museum of Natural History, B. H. Cogan (BMNH) 
California Academy of Sciences; P.H. Arnaud, Jr. (CAS) 
California Department of Agriculture, M. S. Wasbauer (CADA) 
University of California, Berkeley, E. I. Schlinger (UCAB) 
University of California, Davis, R. 0. Schuster (UCAD) 
University of California, Los Angeles, J. N. Belkin (UCALA) 
University of California, Riverside, S. Frommer (UCAR) 
Canadian National Collection, G. E. Shewell (CNC) 
Carnegie Museum, G. Wallace (CM) . 
Colorado State University, T. 0. Thatcher (COSU) 
Connecticut Agricultural Experimental Station, D. A. Welch (CTAES) 
Cornell University, L. L. Pechuman (CU) 
Field Museum of Natural History, M. Prokop (FMNH) 
Florida State Collection of Arthropods, H. V. Weems, Jr., (FSCA) 
Frost Entomological Museum, Pennsylvania State University, K. C. Kim (FEM) 
Zoological Museum, Helsinki, B. Lindeberg (ZMH) 
Zoologisches Museum, Humboldt Universitat, Berlin, H. Schumann (ZMHU) 
Hungarian Natural History Museum, L. Papp (HNHM) 
University of Idaho, W. F. Barr (UID) 
Illinois Natural History Survey, D. W. Webb (INHS) 
Institut Royal des Sciences Naturelles de Belgique, P. Vanschuytbroeck (IRSNB) 
Iowa State University, R. E. Lewis (IASU) 
Kansas State University, H. D. Blocker (KSSU) 
Kent State University, B. A. Foote (KSU) 
University of Kentucky, P.H. Freytag (UKY) 
Los Angeles County Museum of Natural History, C. L. Hogue (LACM) 
Lovell Insect Museum, University of Louisville, C. V. Covell, Jr. (LIM) 
Lyman Entomological Museum, Macdonald College, V. R. Vickery (LEM) 
University of Maryland, F. E. Wood (UMD) 
Miami University, Oxford, D. L. Deonier (MUO) 
University of Michigan, R. D. Alexander (UMI) 
University of Minnesota, P. J. Clausen (UMN) 
Montana State University, N. L. Anderson (MTSU) 
University of Montreal, M. Coulloudon (UM) 
Museum of Comparative Zoology, Harvard University, J.C. Scott (MCZ) 
University of Nebraska, B. C. Ratcliffe (UNE) 
Nevada State Department of Agriculture, R. C. Bechtel (NVSDA) 
University of New Hampshire, R. L. Blickle (UNH) 
New York State Museum, J. A. Wilcox (NYSM) 
North Carolina State University, D. A. Young (NCSU) 
Northern Michigan University , G.D. Gill (NMIU) 
Ohio State University, C. A. Triplehorn (OSHU) 
Oklahoma State University, W. A. Drew (OKSU) 
Pennsylvania Department of Agriculture, K. Valley (PADA) 
Pomona College, L. Benson (PC) 
Purdue University, A. Provonsha (PU) 
Raymond M. Miller (Rl\1M) 
Snow Entomological Museum, University of Kansas, G. W. Byers (SEM) 
South Dakota State University, E. U. Balsbaugh, Jr. (SDSU) 
Naturhistoriska Riksmuseet, Stockholm, P. I. Persson (NRS) 
University of Texas, Austin, M. R. Wheeler (UTXA} 
Texas A & M University, H. R. Burke (TXAMU) · 
United States National Museum, P. D. Hurd, Jr. (USNM) 
Utah State University, W. J. Hanson ·{UTSU) 
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Washington State University, W. J. Turner, M. T. James (WASU) 
Naturhistorisches Museum Wien, R. Lichtenberg (NMW) 
University of Wisconsin, L. J. Bayer (UWI) 
University of Wyoming, R. J. Lavigne (UWY) 
Insect label data. Complete collection data are given for species represented by only a few 
examined specimens. Where specimens were collected from several localities in 1 state or 
province , only the total number of each sex and number of localities, along with their 
depOsitories, are given. Data are given in the following form: number of specimens, sex ( ci, 9, 
or?, if sex was not determined), locality, date , name of collector, biological information, and 
lending institution . Where plant collection data are cited, the published name or the name 
appearing on the biological data label appears first, followed by its corresponding common 
or scientific name within parentheses. Common and scientific names of plants were checked 
against those used by Fernald (1950), Munz (1974), and Rydberg (1922). 
Study of Specimens. Adult specimens were studied with the aid of a stereo dissecting micro-
scope with 15 to 90 magnifications. Pictures of antennae, head, thorax, legs, wings, and 
genitalia were taken from dissected specimens placed in glycerin on microscope or depression 
slides. After photography at 7.5 to 30 magnifications with a stereo dissecting microscope and 
a compound microscope, the dissections were stored in terminalia microvials with glycerin 
and pinned under the specimen. Work prints for the plates were touched-up to improve the 
contrast of the characteristic structures . 
Methods of studying terminalia. Specimens selected for study of the genitalia were placed in 
a relaxing chamber for up to 24 hr. All or part of the abdomen was removed by means of 
fine scissors or forceps. Terminalia were placed in a 5-10% solution of KOH or NaOH and 
heated gently for several minutes. The time required for clearing varied with the condition of 
the terminalia and with the species. After passing the terminalia through glacial acetic acid and 
distilled water, they were placed in a small drop of glycerin in a depression slide for micro-
scopic examination and photography . The terminalia were permanently stored in glycerin in 
4.5 X 10.5 mm polyethylene vials with silicone rubber stoppers placed on the specimen pin. 
Measurements. Measurements for each species were based on 20 males and 20 females, or all 
those available, and made with an ocular micrometer. Body length was measured from the 
face to the apex of the abdomen; in some instances this measurement had to be approximated 
because of missing antennae or curled abdomens. Wing length was measured from the tegula to 
the wing apex (Figure 7a). The gena-eye fraction was the vertical distance between the row of 
subgenal facial setae and the lower edge of the compound eye divided by the vertical distance 
between the upper and lower edges of the compound eye (Figure 3a). The parafacial-face 
fraction was the horizontal distance of 1 parafacial divided by the horizontal distance of the 
face measured through approximately their middles (Figure 3b). 
Collecting and Rearing Techniques 
Field-collected larvae and substrata were placed in petri dishes and kept moist. Puparia 
were placed on moist peat moss under a rearing jar. Emerging adults were kept for several 
days to allow for complete sclerotization and pigmentation. Immature stages were killed in 
'KAAD solution and preserved in approximately 80% ethanol. Empty puparia were placed in 
No. 5 gelatin capsules and pinned under the adults, which were mounted on paper points. 
Field-collected or reared adults were sexed, paired, and placed in breeding containers 
(6 X 9 cm) fashioned from baby-food jars. The bottoms of the jars had been removed and 
replaced with single pieces of nylon mesh held in position by rubber bands. The tops were 
inverted and each was pressed into the bottom of a small (5 cm diameter) plastic petri dish 
containing a layer of moistened peat moss. The nylon mesh on top allowed undisturbed 
observations of adult behavior under the stereo dissecting microscope. Adult food consisted 
of a small pellet of a mixture of honey and Brewer's yeast appressed to the inside of each jar 
about 3 cm below the nylon mesh top. Rearings were inspected frequently to observe adult 
and larval habits, record length of stadia, and retrieve cast exuviae and puparia. A Percival 
Growth Chamber, set on long-day (15 hr daylight), was used to maintain some of the rearings 
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with more natural , optimum conditions of long-day , 80° F maximum day, 60° F minimum 
night (26.5° C and 15.5° C) temperatures, and relatively constant humidity . 
TERMINOLOGY 
Terminology used to describe head, thorax, abdomen, legs, and wings of adults follows 
that used by Shewell (1966, 1971) and Stuckenberg (1971). Homologies of the terminalia for 
all the diverse forms found in the Lauxaniidae have not been satisfactorily worked out for 
successful application of uniform terminology . In describing the male genitalia, I have followed 
the terminology of Stuckenberg (1971) and to a lesser extend Griffiths (1972) and Kim & 
Cook (1966) . For further comparisons of genitalic terminology and lauxaniid terminology, I 
have referred to Steyskal (1957), Hennig (1948) , Shewell (1938), and Malloch & McAtee 
(1924). (See ABBREVIATIONS, pages 155- 15 6. ) 
Genitalia (= postabdomen, = hypopygium) - the sclerotic elements of segments 7 & 8 
(protandrium), T9 (epandrium), S9 (hypandrium),and the aedeagal 
complex. 
Surstyli - structures fused to the ventral edges of the epandrium (usually present and 
species specific). 
Terminal Processes - paired structures medial to the surstyli (often present and species 
specific). 
Ring Sclerite - narrow sclerite, representing the hypandrium, connecting the bases of the 
gonopods (evident or weakly developed). 
Aedeagus - tubular structure (usually large and well developed). 
Aedeagal Apodeme - basad to aedeagus (free anteriorly). 
Gonopods - paired posterior structures at base of aedeagus (long, short, or absent). 
Gonopod Processes - subbasal or basal, small processes on gonopods (present or absent). 
Cerci - terminally placed, paired appendages (sometimes very long, with long, apical 
bristles). 
In order to bring some consistency in the use of terms referring to setation, the following 
are defined as I use them : 
Chaetotaxy - arrangement of setae, usually the bristles on the head and thorax. 
Setae (=hairs) - small cuticular processes having alveoli and covering the integument. 
Setulae - small, robust setae that are usually quite conspicuous, like those 
( costal setulae) found on the costal margin of the wing (Figs. 7 ,9,11). 
Ctenidium (=comb) - row of setulae (as found on the apicalhalfof the antero-
ventral surface of the fore femora). 
Weak Bristles - distinctly longer and usually larger than setae, but averaging 1/2 the 
length of bristles. 
Bristles ( = macrochaetae) -distinctly the longer and larger cuticular processes with alveoli. 
Fine Bristles (=long, soft hairs) -long as bristles, but fine as setae (most conspicuous 
on the antero- and posteroventral surfaces of the hindlegs of males of 
some species). 
Spurs - spine-like bristles at the joints of appendages (like those at the apices of the 
midtibia, Fig. 6). 
[Note : The category "weak bristles" is somewhat subjective and is used most often to describe 
the condition of the presutural dorsocentral bristles.] 
Spines - large, immovable cuticular processes lacking alveoli. 
Spinules - very small, robust spines. 
[Note: The term "costal spinules" is not preferred because these are "setulae" having associated 
alveoli.] 
Arista - 3-segmented, specialized bristle or process on the 3rd antenna! segment (with or 
without fine setae). 
Plumose - longest, basal setae distinctly longer than distal setae and the width of the 
base of the arista (decumbent apically). 
Long Plumose - longest setae greater than the width of the 3rd antenna! segment. 
154 MILLER 
Plumose ( = long haired) - longest setae 1/2 to the width of the 3rd antenna! 
segment. 
Short Plumose ( = subplumose) - longest setae 1/ 3 - 1/2 the width of the 3rd 
antenna! segment (slightly decumbent apically) . 
Pubescent - longest, basal setae not distinctly longer than the distal setae and equal, 
or less than, the width of the base of the arista (usually straight apically). 
Long Pubescent - longest setae 1/4-1/3 the width of the 3rd antenna! segment, 
approximately equal to the width of t he base of the arista (occasional-
ly slightly decumbent apically) (Figs. 1, 2). 
Short Pubescent ( = micropubescent) - longest setae less than 1/4 the width of 
the 3rd antenna! segment, less than the width of the base of the arista 
(straight apicallv). 
Bare ( = naked) - devoid of setae. 
[Note: The categories "short plumose" and " long pubescent" (=short haired) are sometimes 
verv subjective in certain species where both categories appear to be present. Examination of 
a long series of specimens is desirable , because the aristae are often broken and setation 
damaged or matted.] 
ABBREVIATIONS 
Geographical Names 
AK Alaska NC North Carolina 
AL Alabama ND North Dakota 
ALTA Alberta NE Nebraska 
AR Arkansas NH New Hampshire 
AZ Arizona NJ New Jersey 
BC British Columbia NM New Mexico 
CA California NS Nova Scotia 
CAN Canada NV Nevada 
co Colorado NWT Northwest Territories 
CT Connecticut NY New York 
DC District of Columbia OH Ohio 
DE Delaware OK Oklahoma 
FL Florida ONT Ontario 
GA Georgia OR Oregon 
IA Iowa PA Pennsylvania 
ID Idaho QUE Quebec 
IL Illinois PEI Prince Edward Island 
IN Indiana RI Rhode Island 
KS Kansas SASK Saskatchewan 
KY Kentucky SC South Carolina 
LA Louisiana SD South Dakota 
MA Massachusetts TN Tennessee 
MAN Manitoba TX Texas 
MD Maryland USA United States of America 
ME Maine UT Utah 
MI Michigan VA Virginia 
MN Minnesota VT Vermont 
MO Missouri WA Washington 
MS Mississippi WI Wisconsin 
MT Montana WV West Virginia 
NA North America WY Wyoming 
NB New Brunswick YT Yukon Territory 
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General and Leg Notation 
General 
a anterior monog. monograph 
ad anterodorsal Mt(s). Mountain(s) 
av anteroventral n. new, north 
aut. automatic Natl. National 
cat. catalog ne. northeast 
cm centimeter(s) no(s). number(s) 
Co. County nr. near 
coll. collection, collector nw. northwest 
d dorsal orig. original 
des. designation p. posterior 
descr. description p. page(s) 
distr. distribution Pk. Park 
e. east pl posterolateral 
ed(s). edition, editor(s) pers.com. personal communication 
For. Forest preocc. preoccupied 
ft feet pv posteroventral 
gen. genus rec. record(s) 
in trod . introduced s abdominal sternum 
Is. Island(s) s. south 
km kilometer(s) se. southeast 
m meter(s) sp.,spp. species 
mi mile(s) St. State 
mm millimeter(s) subg. subgenus 
misident. misidentified SW. southwest 
mon. monotype syn. synonym 
T abdominal tergum 
var. variety 
w. west 
Legs (Figures 5, 6, 8, 12-23) 
Ll Fl Tl TSl fore leg, femur tibia, tarsus 
L2 F2 T2 TS2 mid-leg, femur, tibia, tarsus 
L3 F3 T3 TS3 hind leg, femur, tibia, tarsus 
Wing, Chaetotaxy and Genitalia Notation 
Wing Chaetotaxy 
t tegula acr acrostichal 
h humeral crossvein aor anterior orbital 
r-m anterior crossvein de dorsocentral 
m posterior crossvein hum humeral 
Sc subcostal (=auxiliary) vein ia intra-alar 
Ri 1st longitudinal vein iv inner vertical 
R2 +3 2nd longitudinal vein . mp mesopleural 
R4 +S 3rd longitudinal vein np notopleural 
Mi+2 4th longitudinal vein oc ocellar 
M3+4 5th longitudinal vein ov outer vertical 
Cu 1 +lA 6th longitudinal vein pa postalar 
2A 7th longitudinal vein ph posthumeral ( =presutural) 
al alula (-alar lobe) por posterior orbital 
c calypter (=upper squama) PP pro pleural 
prsc prescutellar 







ae aedeagus (=phallus) 
cer cercus ( =valvula medialis, proctiger) 
ep epandrium (=periandrium) 
gp gonopod(=gonopod) 
gpp gonopod process (?pregonite) 
plsp posterolateral sternal (S5) process 
rs ring sclerite (=hypandrium, ?interparameral sclerite) 
spermatheca 
sur surstylus ( =telomere, valvula lateralis, superior forcep) 
tp terminal process (=inferior forcep) 
REMARKS ON KEYS AND DESCRIPTIONS 
I have attempted to list all references to species of Homoneura, based on Nearctic 
specimens,in the bibliographical synonymies of the species. These include all citations to 
descriptions, keys, collection records, catalogs, distributions, figures, name changes, and 
biological and ecological information. A few Nearctic references may have been overlooked. 
For the 1 Holarctic and the 1 introduced Oriental species, only selected references from the 
Pa!aearctic and Oriental regions have been cited. 
Some individual collection records have been the basis of several separate reports in the 
literature, later authors often merely repeating earlier published data . These references have 
also been included along with the citation to the original work. Furthermore, if the specimens 
on which the collection records were based have been examined and found to be misidentified, 
they are noted under both the originally named species and the correctly named species by the 
capitalized abbreviation of misidentification. 
The bibliographic synonymies of the genus include references to family monographs, 
named subgenera, subgeneric keys, and regional catalogs. Because Homoneura (sensu lato) is 
a large, morphologically diverse genus, only a general description of Nearctic Homoneura 
follows the generic synonymy, which is followed by a brief world generic diagnosis, adapted 
from Stuckenberg (1971). 
To provide some preliminary orientation to the genus, a key to the 3 Nearctic subgenera 
and 9 species groups of the su bgenusHomoneura is included. A diagnosis and discussion follow 
each subgenus and species group. The characters included in the general description of Nearctic 
Homoneura and in the diagnoses are not repeated in the subsequent species diagnoses and 
description. 
A diagnosis is provided for each taxon to distinguish it from the other known Nearctic 
Homoneura species. A discussion follows the diagnosis comparing the species with similar and 
related forms. Descriptions are given for new species and new type-species designations. In 
most instances descriptions of new species can also be applied to their close relatives (subgenus 
or group members) and distinguished by characters mentioned in the diagnoses and discussions. 
Descriptions of species represented by a long series have been based on at least 10 specimens, 
but all available specimens were examined and the variations noted were included in the 
descriptions. 
Initial use of keys and descriptions will require familiarization with the notations for the 
head and thoracic chaetotaxy, wing, leg , and genitalic characters used in this study. (See 
ABBREVIATIONS, pages 155-156.) The species-size category is based on size ranges of 
individuals as follows: small, 2.5-3.5 mm ; medium-sized, 3.25-4.25 mm; large, 4-5.5 mm. 
A word of caution is warranted about the use of wing-spot condition and pattern in the 
keys. Teneral specimens are very pale yellow, usually having collapsed heads and legs and 
whitish, rather than yellowish, wings. The teneral specimens of spotted species and weakly 
spotted species may not have the wing membrane of the spot darkened, but, with low magni-
fications and white backgrounds, the. locations on the veins indicating where spots would 
normally be present are darker than the rest of the veins, e.g., H. occidentalis. Moreover, 
individuals may have additional or sometimes missing spots on 1 wing with the other wing 
having the normal maculation, e.g., H. lamellata. 
Use of body color as a diagnostic character for a species is generally unsatisfactory 
because specimens tend to darken with age and after death, although certain species are 
evidently lighter yellow than others. Furthermore , the abdomens are sometimes discolored 
because of material present in the intestines and by the reddish-colored testes of some species. 
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GENUS Homoneura 
Homoneura van der Wulp, 1891 
Homoneura van derWulp, 1891: 213-214;Pl.12, Fig.15 [head],Fig. 16 [wing]. 
Type-species: Homoneura pieea van der Wulp (mon.). 
Drosomyia de Meijere, 1904: 114; Pl. 8, Fig. 30 [head], Fig. 31 [wing]. 
Type-species: Drosomyia pieta de Meijere (mon.). 
Homoneura ; Hendel, 1908 : 48. [monog. of family]. 
Drosomyia; Hendel, 1908 : 48. [monog. of family] . 
Sapromyza; de Meijere, 1908: 137. [syn. Drosomyia de Meijere]. 
Sapromyza; de Meijere, 1908: 142. [syn. Homoneura van der Wulp]. 
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Sapromyza ; subg. Sapromyzosoma Malloch, 1920: 127 [nomen nudum]. as subg. of 
Sapromyza, nee Lioy, 1864). 
Type-species: Sapromyza eitreifrons Malloch (mon.). 
Sapromyzosoma; Malloch, 1923: 51. [gen. descr., nee Lioy, 1864]. 
Type-species: Sapromyza eitreifrons Malloch (mon.). 
Sapromyzama; Malloch & McAtee, 1924: 24. [error, occurring in heading of descr. of 
oeeidentalis in some reprints]. 
Cnematomyia Hendel, 1925: 107. 
Type-species: Lauxania quinquevittata Meijere (orig. des.). 
Malloehomyza Hendel, 1925: 112 (n. name for Sapromyzosoma Malloch, preocc. Lioy, 1864). 
Type-species: Sapromyza eitreifrons Malloch (aut.). 
Homoneura; Malloch, 1926: 46. [syn. Sapromyzosoma Malloch, viz. Malloehomyza Hendel]. 
Homoneura; subg. Euhomoneura Malloch, 1927b: 419. 
Type-species: Lauxania ornatipennis de Meijere (orig. des.). 
Homoneura; subg. Xenohomoneura Malloch, 1927b: 419. 
Type-species: Homoneura testaeea Malloch (orig. des.). 
Homoneura; subg. Chaetohomoneura Malloch, 1927c: 106. 
Type-species: Lauxania semibrunnea de Meijere (orig. des.). 
Homoneura; subg. Neohomoneura Malloch, 1927c: 107. 
Type-species: Seiomyza orientalis Wiedemann (orig. des.). 
Homoneura; subg. Homoneura, Malloch, 1927c: 109. [sensu strieto]. 
Type-species: Homoneura pieea van der Wulp (aut.). 
Homoneura; subg. Griphoneuroides Malloch, 1929a: 58. 
Type-species: Griphoneura testaeeipes Kertesz (orig. des.). 
Homoneura; subg. Minettioides Malloch, 1929a: 65. 
Type-species: Lauxania parvinotata de Meijere (orig. des.). 
Homoneura; Czerny, 1932: 9-11. [ monog. of Palaearctic spp.]. 
Homoneura; subg. Tarsohomoneura Hendel, 1933: 76-77. 
Type-species: Sapromyza amerieana Wiedemann (orig. des.). 
Homoneura; subg. Salamonia Malloch, 1940: 138. 
Type-species: Homoneura leveri Malloch (orig. des.). 
Homoneura; Hennig, 1941: 140-141. [cat. of Formosan spp. ]. 
Homoneura; Shewell, 1965: 697-699. [cat. of NAspp.] . 
Homoneura ; Stuckenberg, 1971: 532. [syn. Cnematomyia Hendel]. 
Homoneura; subg. Tarsohomoneura, Stuckenberg, 1971: 533. [unrecognized]. 
Homoneura; Stuckenberg, 1971: 533-534. [key to World subg.]. 
Homoneura ; subg. Drosomyia, Shewell (in press). [ n. status]. 
Homoneura; Shewell (in press). [cat of Oriental spp.]. 
Homoneura; Miller (in press). [cat. of Ethiopian spp.]. 
Description [Nearctic] Body length 2.5-5.5 mm; wing length 2.75-4.5 mm. Light yellow 
to brownish-yellow, with various degrees of whitish pollinosity, especially laterally and ven-
trally. 
Head dull yellow, usually slightly higher than long. Frans flat to swollen (buccate), 
about as long as wide and 1h width of head, sides parallel ; ocelli yellow to reddish-brown. 
Frontal orbital bristles set in usually narrow, shining plates. Eye oval, slightly higher than wide, 
bare. Gena 1/2-1/6th height of eye. Face subshining, somewhat concave, flat, or slightly . 
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convex; parafacials dull, about 1/3rd-1/2 width of face at middle. First antenna! segments 
short, not as long as 2nd, bare at apices below, 3rd antenna! segments elongate-oval, less than 
twice as long as wide; arista light brown to black, yellowish at base, short pubescent to 
plumose. Palpus and mouthparts yellow. Head chaetotaxy black: 1 oc proclinate, almost 
parallel; 1 aor and 1 por reclinate; 1 iv convergent; 1 ov divergent; 1 pvt convergent. 
Thorax subshining; chaetotaxy black: 0+3 de or 1 +3 de, presutural de weak to strong, 
increasing in size posteriorly; 2-6 rows of acr, inner rows setae, sometimes weak bristles or as 
strong as 1 prsc; 2 sc, apical pair convergent; 1 hum; 1ph;1sa;2 pa; 0ia;1 pp, weak; 2 np; 
1 mp; 2 st, anterior approximately 2/3rds length of posterior. 
Legs yellow; some tarsomeres, especially TS3 in subgenus Tarsohomoneura, black. All 
tibiae with preapical d bristles; T2 usually with 2 unequal apical spurs. Fl usually with pre-
apical av row of well-developed setulae (ctenidium or comb); F3 with or without preapical ad, 
av, and pv bristles. 
Wing yellowish, with or without brown spots or darkened areas on veins. Venation 
normal; black costal setulae extending to R 4 +s , except in subgenus Mallochomyza. Halter 
yellow. 
Abdomen yellow; terga subequal in length, except T6 up to twice the length of T5 in 
males and T7 up to twice the length of T6 in females of several species. Males often have pl 
extensions of S5, which vary specifically in shape. Surstylus, when present, diagnostic for 
species; aedeagus tubular, bilobate apically. Female genitalia usually lack characters useful in 
specific discrimination; 2+1 spermathecae. Cercus usually yellow, except dark or black in 
some species, elongated in some males, and modified in some females. 
Diagnosis [World] Head ovoid, usually somewhat higher than long; frons not very 
broad, without many small setae; face flat, somewhat concave or slightly convex, without 
swellings or projections; 2nd antenna! segments without thumb-like projections; 3rd antenna! 
segments not elongate or narrowed distally; oc proclinate; aor well-developed, reclinate; 1 mp; 
usually with av Fl ctenidium; anal lobe of wing present. 
Key to Subgenera of Nearctic Homoneura 
1. Small, robust setae on costa (costal setulae) ending abruptly, slightly before or 
slightly beyond 3rd vein (R4 +s) (Figs. 7, 9) .............................. 2 
Costa! setulae diminishing 2/ 3rds distance before R4 +s (Fig. 11) ............ . 
H. (Mallochomyza) ........................................... p. 
[ 1 Nearctic species - H. (M.) citreifrons, p. J 
2. 2nd hindtarsal (TS3) segments at least partially black and/or marginal cells clouded 
H. (Tarsohomoneura} .......................................... p. 
[key to 7 Nearctic spp., p. ] 
2nd TS3 segments,yellow and wing with at most only apex o.f marginal cells 
clouded ..... H. . ................................. . (Homoneura) p. 
[key to 9 groups of 32 spp. and to 10 spp., p. ] • 
SUBGENUS Mallochomyza 
Homoneura (Mallochomyza) Hendel, 1925, NEW STATUS 
Malloch (1920) inadvertently used the subgeneric name Sapromyzosoma in connection 
with his description of Sapromyza citreifrons (Malloch, 1923). In his 1923 paper he described 
the new genus, Sapromyzosoma, with Sapromyza citreifrons Malloch as its type. However, 
Sapromyzosoma was preoccupied by Lioy (1864), and Hendel (1925) gave the new name 
Mallochomyza for Sapromyzosoma Malloch. 
The character that Malloch (1923) used to distinguish Sapromyza from Sapromyzosoma 
was the situation of the costal setulae: in Sapromyza the costal setulae become weaker after 
the 2nd vein (R2 +3 ) and disappear before the apex of the 3rd vein (R4 +s ); in Sapromyzosoma 
the costal setulae continue to the apex of the 3rd vein, where they cease abruptly. Sapro-
myzosoma was said to be a synonym of Homoneura by Malloch, 1926. 
Unfortunately, Malloch evidently did not check the costal setulae in the type, S. 
citreifrons, because it definitely has the costal setulae ending before the apex of the R4 +s, as 
in Sapromyza. This situation is found in all specimens of citreifrons that I have examined. 
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Because Shewell (1971) has described other species of Homoneura with the costal setulae 
ending before the R4 +S , I have decided to leave citreifrons in Homoneura and give new status 
to Mallochomyza. 
Diagnosis. Mallochomyza can be distinguished by the following combination of 
characters: (1) costal setulae diminishing beyond apex of R2 +3 and ending approximately 
2/3rds of the distance to apex of R4 +s (Fig.11); (2) 1 fine, long, basal pv F2 bristle; ( 3) 1 strong 
T2 spur (Fig. 6) . 
Discussion. Some small specimens of H. incerta occasionally possess only 1 strong pv 
T2 spur. However, incerta always has the costal setulae ending at the apex of the R 4 +s and 
the basal pv F2 bristle only weakly developed. 
Homoneura (Mallochomyza) citreifro ns (Malloch) 
(Figs. 1, 5, 6, 10, 11, 24, 32) 
Sapromyza (Sapromyzosoma) citreifrons Malloch, 1920: 127 [descr. - IL]. 
Malloch, 1923: 51 [note, citreifrons type for Sapromyzosoma n. gen.]. 
Malloch & McAtee, 1924: 21 [key ], 23 [coll. rec. - MD]. 
Hendel, 1925: 112 [Mallochomyza n. name for Sapromyzosoma Malloch, preocc. 
Lioy, 1864]. 
Johnson, 1925a: 255 [coll. rec. - ME, NH, MA]. 
Johnson, 1927 : 216 [coll. rec. - ME]. 
Procter, 1938: 344 [coll. rec. - ME, same as Johnson, 1927]. 
Shewell, 1938: 133, 135 [key ], 139 [coll. rec. - QUE]; 134 (Pl. 12), 
Fig. 37 [genitalia,o ], 138 (Pl. 14), Fig. 61[wing, 9 ], Fig. 64 [wing, o]. 
Procter, 1946: 398 [coll. rec. - ME, same as Johnson, 1927 and Procter, 1938]. 
Shewell, 1965: 698 [cat., distr. - ONT, to ME, s. to IL and n. GA] .. 
Diagnosis. This small, yellow species is easily recognized by having the costal setulae 
ending before the apex of the R 4 +s, 1 strong, basal pv F2 bristle, 1 strong T2 spur, and 
yellow to light brown, long pubescent aristae, and 2nd antennal setae (Fig. 1). 
Discussion. Individuals of citreifrons exhibit strong sexual dimorphism. In males the 
head is usually circular in profile, with the frons greatly inflated; head and thoracic bristles 
are brown, with those on the face, palpi, forecoxae, pv surface of Fl, mid-coxae, base of F2, 
and venter of st yellow to light brown and very long; av Fl ctenidium indistinct, with 
undifferentiated, widely spaced setae (Fig. 5); wings usually with the apical R2 +3 spots at most 
only weakly developed (Fig. 10). Females have the head distinctly oval, higher than wide; 
head and thoracic bristles black, with facial and leg bristles yellow to brown, but not as long 
as in the males ;av Fl ctenidium of 5-8 weak, widely spaced setulae; wings have well-developed 
apical Ri +3 spots (Fig. 11). 
Shewell(1938 : p. 138, Fig. 61) figured the same wing for females of both citreifrons 
and conjuncta. Of the females that I have examined, both species can easily be distinguished 
by citreifrons having the apical R2 +3 and preapical R4 +s spots separated (Fig. 11), whereas 
they are usually fused in conjuncta (Fig. 42). The presence of 2 T2 spurs and the absence of 
preapical av F3 bristles also separate conjuncta and citreifrons. 
The male genitalia and cerci are very small in citreifrons (Fig. 24). The surstyli are broad, 
moderately long lobes, and the terminal processes are small, posteriorly directed arms with 
4-5 minute, black setulae. 
Types. Holotype: o, Savanna, Illinois, VI-13-1917, J. R. Malloch (INHS). Paratypes: 
4 o, Cobden, Illinois, V-9-1918, J. R. Malloch (INHS, USNM 49932). 
Specimens examined. 159 (37o, 1229) from 56 eastern NA localities: 
CT 3o, 89, 2 localities (USNM). 
GA 19, Black Rock Mt. St. Pk., VII-4-1953, M. R. Wheeler (UTXA). 
IA 39, Ledges St. Pk., Boone Co., V-31-1950, J. L. Laffoon (IASU) ; 
19, Spring Brook St. Pk., Guthrie Co., VI-9-1973, W. B. Stoltzfus (IASU). 
IL 19, White Heath, V-15-1938, J.C. Dirks(INHS} types. 
IN l o, Turkey Run St. Pl., V-11-1957, J. F. McAlpine (CNC). 















49, 2 localities (USNM). 
19, Mackinac, VII-5-1910, M. C. Van Duzee (CAS) ; 
19, Douglas Lake, IV-28-1949, W. Porter(IASu) 
19, Columbia, VII-7-1967, F. D. Parker, Malaise trap (USNM). 
19, Highlands, VI-1-1957, W.R. M. Mason, 3000 ft (CNC); 
l o, Highlands, Macon Co., VI-21-1958, J. L. Laffoon, at light (IASU). 
19 , White Mts., VII-7-1936, A. L. Melander (USNM). 
30, 69, 3 localities (CAS, CU). 
lo, 12 9, 6 localities (FSCA, KSU, OHSU, RMM). 
109, 8 localities (CAS, CNC, USNM). 
2o, Inglenook, V-31-1914 (PADA). 
200, 689, 19 localities (CNC, UM). 
l o , Falls Church, VI-1-1958, W.W. Wirth, light trap (USNM). 
l o, Dane Co., VI-11-1954, C.R. Hartley (UWI) . 
Remarks. This species has also been reported from Massachusetts and Maine (Johnson, 
1925a, 1927; Procter, 1938, 1946), but I have not seen specimens from these states. I have 
examined 1 female in poor condition [Black Moshannon , PA, VI-13-1948, S.W.Frost(FEM)] 
that is very similar to citreifrons. It has the Mi •2 section between r-m and m heavily bordered 
(Fig. 32), while this section is clear in citreifrons (Fig. 11). This may represent a new species; 
however, the wing venation seems somewhat aberrant, and a series of these specimens, 
especially with a male, would be necessary before deciding the status of this specimen. 
Biology. The flight period for this fairly common species extends from late April to late 
July with most collections dating from late May to mid-June. One specimen each has been 
taken from a cedar swamp, at a light, from a light trap, and from a Malaise trap. Many 
specimens were swept from basswood (Tilia americana). Adults have been recorded at 
elevations of 243 to 914 m. 
In early June,1968, rearings were attempted from adults collected from the herbage and 
fern fronds in a mesic woods near a seepage area in Kent, Ohio. Although the females laid a 
number of eggs, most were inviable, and those larvae that did hatch died in a few weeks with-
out further development. By the end of July all the adults had died in the laboratory, and no 
others were collected in intensive sweeping of the habitat in July , August, and September. 
This information, along with the last collection record being July 30 (Ontario), sug-
gests that this species is rather short-lived compared with other species of Homoneura and 
most likely is univoltine. 
SUBGENUS Tarsohomoneura 
Homoneura (Tarsohomoneura) Hendel, 1933, NEW STATUS 
Hendel (1933) described this subgenus after examining the type specimen of Homoneura 
americana (Wiedemann) and comparing it with species described by Johnson (1914) and 
Malloch (1914). He based the new subgenus on the conspicuous, black TS3 segments and 
also on the enlargements or dilations of the 2nd and 3rd TS3 segments of the males. He placed 
H. ornatipes (Johnson), melanderi (Johnson), houghii (Coquillett), americana (Wiedemann) 
[ compedita (Loew)], and disjuncta (Johnson) [ similata (Malloch)] in this subgenus and 
designated Sapromyza americana Wiedemann, 1830, as its type. 
Stuckenberg (1971) did not recognize this subgenus because he thought it was based 
only on characters of the male. The corresponding black TS3 segments, however, also occur 
in the females, although not dilated. Males of melanderi and ornatipes have 2 dilated and 
blackened TS3 segments and 3 segments adorned with long, black, clavate bristles. Males of 
americana and houghii have distinctly dilated, black, 2nd TS3 segments, although these seg-
ments are only slightly enlarged in disjuncta andjohnsoni. 
Diagnosis. Members of Tarsohomoneura can be distinguished by the following combi-
nation of characters: (1) 2nd TS3 segments at least partially black, except in sheldoni; (2) well-
developed apical R2 +3 , preapical and apical R4 +s, and apical Mi +2 spots, marginal cells 
uniformly clouded or apical R2 +3 and preapical R4 +s spots usually fused and forming a 
complete or interrupted band with the heavily bordered m, except in disjuncta, which usually 
has small spots and no wing bands; (3) acr not much longer than thoracic setae, in 4 rows; (4) 
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at most, weak preapical av and pv F3 bristles; (5) male 'genitalia similar, especially the 
terminal processes. 
Discussion. Even though sheldoni seldom has the 2nd TS3 segments black, I have included 
it in the Tarsohomoneura because it agrees with all other characters of the subgenus. H. 
conjuncta is similar to the species of Tarsohomoneura by having wing maculations similar to 
americana andjohnsoni, aristae long pubescent, and a row of very weak preapical av F3 bristles; 
it differs by having the inner acr rows of weak bristles, distinctly longer than the thoracic setae, 
lacking dark TS3 segments, and males with differently shaped terminal processes. 
Key to Species of the Subgenus Tarsohomoneura 
1. Marginal cells uniformly clouded, except sometimes paler centrally (Figs. 33-38) . . . . 2 
Marginal cells only clouded apically (Figs. 39-41) ............................. 5 
2. 2nd TS3 at most slightly blackened (Fig. 8); costal margin clouded from humeral 
crossvein (h) to apex (Fig. 33) ............................. sheldoni, p. 
2nd TS3 at least partially blackened; costal margin clouded from auxiliary vein 
(Sc) or 1st vein (R 1 ) to apex ......................................... 3 
3. 3rd TS3 black (Figs. 22, 23) ................................. . ornatipes, p. 
3rd TS3 pale ...................................................... .- .. 4 
4. 2nd TS3 black on apical 2/3rds (Figs. 20, 21); apex of TS1 usually black; 1 strong 
preapical ad F3 bristle present ........................... . melanderi p. 
2nd TS3 entirely black (Figs. 14, 15); apex of TS1 pale; preapical ad F3 bristles 
absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . houghii, p. 
5. Preapical ad F3 bristles present; o with fine av T3 bristles near apex; 2nd TS3 as wide . 
as long (Fig. 12) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . americana, p. 
Preapical ad F3 bristles absent; o lack fine T3 bristles; 2nd TS3 not greater than 
1/2 as wide as long (Figs 16, 18 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... 6 
6. Apical R2 +3 spots usually subequal to preapical R4 +5 spots and usually not in line 
with m, bordering of m narrowed posteriorly (Fig. 40); weak presutural de 
often present; o cerci deeply excavated on mesal margins (Fig. 30) disjuncta, p. 
Apical R2 +3 spots usually twice as large as preapical R4 +5 spots and both in line with 
m, forming an unterrupted wing band, bordering of m only slightly narrowed 
posteriorly (Fig. 41); 1 strong presutural de usually present; o cerci not deeply 
excavated on mesal margins (Fig. 31) ...................... johnsoni, p. 
Homoneura (Tarsohomoneura) melanderi (Johnson) 
(Fi~.20,21,27,35) 
Sapromyza melanderi Johnson, 1914: 21 [descr. -MA]; PL III, Fig. 4 [TS3, o], 
Fig. 5 [TS3, 9], Fig. 6 [wing]. 
Malloch & McAtee, 1924: 20 [key]. 
Johnson, 1925a: 255 [coll. rec. - MA]. 
Johnson, 1930: 149 [coll. rec. - MA]. 
Shewell, 1938: 133[key],140 [coll. rec. -QUE]; 136 (Pl.13) Fig. 44 [genitalia, 
o], 138 (Pl.14) Fig. 63 [wing]. 
Ouellet, 1941; 135 [coll. rec. - QUE]. 
Shewell, 1965: 699 [cat., distr. - AK to QUE, s. to SD and NJ]. 
Cole, 1969: [ distr. - AK]. 
Diagnosis. This small species is characterized by having the marginal cells uniformly 
clouded, the apices of the 1st and 2nd TS3 segments black and the presence of a strong 
preapical ad F3 bristle. H. melanderi is similar to ornatipes, but ornatipes has the 2nd and 
3rd TS3 segments black and lacks preapical ad F3 bristles. 
Discussion. H. melanderi has the marginal cells broadly clouded from the Sc to the 
apex of the wing. The apical R2 +3 and preapical R4 +5 spots are fused, but usually not in line 
with the m (Fig. 35 ). Males of both melanderi and ornatipes have a pair of long, black, 
clavate bristles near the apices of the first 3 TS3 segments. The apices of the 1st and 2nd TS3 
segments are expanded and black in melanderi (Fig. 20), whereas the apices of the 2nd and 
3rd are enlarged and black in ornatipes (Fig. 22). Males of melanderi also possess a very 
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strong preapical ad F3 bristle and some fine, long, weak bristles at the apex of T3. Males of 
melanderi also lack surstylar extensions, and the cerci are elongate with very strong, long, 
apical bristles (Fig. 27). 
Females of melanderi have the apices of the 1st and apical halves of the 2nd TS3 segments 
black, as in the males, but not expanded (Fig. 21). Some females do not have the apices of the 
1st TS3 segments distinctly dark. In these instances, they can be confused with females of 
houghii; however, houghii can be distinguished by having at least 2/ 3rds of the apices of the 
2nd TS3 segments black (Fig. 15) and by a definite wing band from the apical R2 +3 spots to 
the bordered m (Fig. 34). 
Types. Holotype: o, Providence, Massachusetts, VI-24-1904, C. W. Johnson (MCZ 
13231) [left wing missing]. Allotype: 9, same data as holotype (MCZ). Paratypes: lo, same 
data as holotype (MCZ); lo, 19, Eastham, Massachusetts, VI-27-1904, C. W. Johnson (MCZ); 
20, Barnstable,. Massachusetts, VII-5-1904, C. W. Johnson (ANSP, MCZ); lo, Nantucket, 
Massachusetts, VII4-1906,J. A. Cushman (MCZ); lo, Nantucket, Massachusetts, VIII-15-1911, 
H. T. Fernald (USNM). 
Remarks. According to Johnson's (1914) description there should be 1 paratype from 
Nantucket collected on VIII-7-1911 by H. T. Fernald. Now 2 additional specimens are 
marked as paratypes. 
Specimens examined 184 (116 o, 68 9) from 46 northern NA localities: 
AK l o, 19, 3 mis.Tok, VII-14-1948, R. I. Sailer (USNM). 
ALTA 2o, 59, 4 localities (CNC, UALTA). 
BC 4o, 39, 2 localities (CNC). 
CO 2o, Rist Canon, VII-13-1898 (COSU). 
MA 260, 139, 9 localities (AMNH, CTAES, CU, MCZ, USNM); types. 
MAN 2o, 19, 2 localities (CNC). 
MI 140, 49, 2 localities (UMI). 








lo, 5 mi se. Pequot Lakes, IX4-1948, J. L. Laffoon (IASU). 
29, 6 mi w. Libby, VI-29-1967, S. P. Whitney (CNC, KSU). 
4o, 69 ,. 2 localities (AMNH, MCZ). 
4o, 39, 4 localities [Long Is.] (CM, USNM). 
lOo, 69, 5 localities (AMNH, CNC). 
210, 179, 5 localities (AMNH, CNC, UM). 
~o, 29, 2 localities (SDSU, USNM). 
lo, 49 , Wood Co., Griffith St. Nursery, VII-8-1947, VI-26-, 
VII-31-1948, R. D. Shenefelt (UWI). 
Biology. The flight period for this fairly common and widespread species extends from 
early May (New York) through early September (Minnesota), with most collection records 
being made in the months of July and August. Pairs in copula have been taken on July 4 
(Quebec), July 17 (Michigan), August 16 (Massachusetts), and August 24 (Quebec). Adults 
have been recorded on tundra, from Quercus borealis (northern red oak), nonwilting Q. 
ellipsoidalis (northern pin oak), hybrid poplar, sprucesand community, and from elevations 
of 533 and 670 m. 
Homoneura (Tarsohomoneura) ornatipes (Johnson) 
(Figs. 22, 23, 26, 37) 
Sapromyza ornatipes Johnson, 1914: 20-21 [descr. -MA];PJ. III, Fig. l[TS2, o], 
Fig. 2 [TS3, 9], Fig. 3 [wing]. 
Malloch & McAtee, 1924: 20 [key]. 
Johnson, 1925a: 255 [coll. rec. -MA]. 
Shewell, 1938: 133 [key], 140[note];134,(Pl. 12) Fig. 41 [genitalia, o]. 
Shewell, 1965: 699 [cat., distr. - se QUE, MA, NY, NC, n. GA]. 
Diagnosis. This medium-sized species is characterized by having the marginal cells uni-
formly clouded and the 2nd and 3rd TS3 segments black. H. ornatipes is similar to melanderi, 
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but ornatipes has most of the 2nd and 3rd TS3 segments black, whereas melanderi has the 
apices of the 1st and 2nd TS3 segments black. 
Discussion. H. ornatipes has the marginal cells broadly clouded from the R 1 to the apex 
of the wing. The apical R2 +3 and preapical R4 +s spots and bordered m are fused, forming 
broad bands (Fig. 37). Males of both ornatipes and melanderi possess 1 pair of long, black, 
clavate bristles near the apices of the first 3 TS3 segments. Apices of the 2nd and 3rd segments 
are enlarged and black in ornatipes (Fig. 22), whereas apices of the 1st and 2nd are expanded 
and black in melanderi (Fig. 20). Males of ornatipes lack strong preapical ad F3 bristles and 
fine av bristles at the apex of T3, as found in melanderi. Males of ornatipes have broad, 
rounded, lobe-shaped surstyli and cerci with apical bristles not as long as melanderi (Figs. 26, 
27). Females of ornatipes have the 2nd and 3rd TS3 segments almost completely black, as 
found in males, but not expanded (Fig. 23). 
Types. Holotype: o, Mt. Everett, Massachusetts, VI-27-1912, C. W. Johnson (MCZ 
27060). Allotype: 9, same data as holotype (MCZ). Para types: lo, 29, same locality as 
holotype, VI-27,28-1912 (MCZ, USNM); 19, Bashbish Falls, Massachusetts, VI-28-1912, 
C. W. Johnson & J. A. Cushman (MCZ). 
Specimens examined 70 (39o, 319) from 15 northeastern and eastern NA localities: 
CT 19, Salisbury, VI-19-1935, S. H. Plumb (CTAES). 
GA 2o, Rabun Bald, Rabun Co., VIII-9-1957, C. J. Durden (CNC). 
MA 19, Mt. Everett, VI-28-1912, C. W. Johnson (MCZ); types. 
ME lo, Mt. Katahdin, VII-1-6-1968, D. M. Wood, 2400 ft (CNC). 
NC 80, 89, 3 localities (CNC, FSCA, IASU). 
NJ lo, N. Yersey [sic], Belfrage (NRS). 
NY lo, Cold Spring Harbor, Long Island, VII-21-1930 (AMNH). 
PA lo, Spring Gr., VI-12-1945, (USNM). 19, Columbia Co., VU-3-1928, 
H. Kahl (CM). 
QUE 210, 149, Park Reserve, Kam. Co., VII-9-1957, G. E. Shewell, W.R. M. 
Mason, 950 ft, sweeping Kalmia angustifolia (AMNH, BMNH, CNC, 
UTXA). 
TN lo, Coal Creek, VI-23-1915, A. H. Sturtevant, on wet leaves (USNM); 
lo, 29, Table Mt. Pine Heath, Great Smoky Mts. Natl. Pk., VII-19-1947, 
R.H. Whittaker, 3500 ft (USNM). 
VA lo, 19, Mt. Lake, Giles Co., VI-26, 30-1962, J. G. Chillcott, 3800 ft 
(CNC). 
Biology. The flight period for this uncommon species extends from early May through 
mid-August, with most adults having been collected in July and August. Adults have been 
recorded at a light during heavy rain, on wet leaves, from sweeping Kalmia angustifolia 
(dwarf laurel), and from 274 to 1,829 m elevation. Whittaker (1952) collected several 
specimens of ornatipes [unpublished] in an open stand of pines, with a highly developed 
ericaceous shrub stratum and rather sparse herb stratum, which was on an open southwest 
slope at 1,067 m in Tennessee. 
Homoneura (Tarsohomoneura) houghii (Coquillett) 
(F~s.14,15,28,34,36,38) 
Sapromyza houghii Coquillett, 1898: 277 [key, descr. -MA]. 
Aldrich, 1905: 585 [cat., dis tr. - MA]. 
Johnson, 1910: 798 [coll. rec. - NJ]. 
Melander, 1913: 67 [key. distr. - MA]. 
Johnson, 1914: 21-22 [note, coll. rec. - MA, CT, RI, NJ, VA]; 
Pl. III, Fig.10 [TS3, o ], Fig. 11 [wing]. 
Britton, 1920: 202 [coll. rec. - CT]. 
Malloch & McAtee, 1924: 20 [key], 23 [coll. rec~ -MD]. 
Johnson, 1925a: 255 [coll. rec. - MA, RI, CT]. 
Johannsen, 1928: 848 [coll. rec. - NY]. 
Johnson, 1930: 149 [coll. rec. - MA]. 
Shewell, 1938: 133 [key], 140 [coll. rec. - QUE]; 136 (Pl. 13) Fig. 46 [genitalia, 
o], 138 (Pl.14) Fig. 60 [wing]. 
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Ouellet, 1941: 135 [coll. rec. - QUE]. 
Brimley, 1942 : 28 [coll. rec. - NC]. 
Procter, 1946: 399 [coll. rec. -ME]. 
Steyskal, 1947: 72 [distr. -TN, QUE, ME, MA, RI, CT, NY, NJ, VA, MD, NC, MI, SD]. 
Shewell, 1965: 698 [cat., distr. -s. SASK to PEI, s. to SD and GA]. 
Cole, 1969: 373 [distr. -SASK]. 
Diagnosis. This medium-sized species is recognized by having the 2nd TS3 segments 
black and broadly clouded marginal cells, which are occasionally interrupted centrally. 
Discussion. Both houghii and americana have similar black 2nd TS3 segments, but these 
segments in the males of houghii are about 2/3rds as wide as long (Fig. 14), whereas in 
americana they are about as wide as long (Fig. 12). The black 2nd TS3 segments of the 
females of houghii are very similar to those of the females of americana, johnsoni, and 
disjuncta (Figs. 15, 13, 17, 19), but the broadly clouded marginal cells are present in houghii, 
though absent in the others. The costal clouding is very similar to melanderi, with the 
clouding beginning with the Sc and extending to the apex of the wing. H. houghii usually has 
a complete band from the apical R2 +3 spot to the bordered m (Fig. 34), which is distinctly 
interrupted in melanderi (Fig. 35). Some specimens of houchii- have the costal clouding 
interrupted centrally between the r-m and the R2 +3 and m bands (Fig. 36). 
The male genitalia of houghii ancJamericanaare very similar, but the aedeagus and cerci 
are smaller in houghii (Figs. 28, 29) and the T3 lacks fine, apical av bristles (Figs. 12, 14). 
Type. Holotype: 9, New Bedford, Massachusetts, G. de N. Hough (USNM 4084). 
Remarks. The type speciman is a female; not a male as reported in Coquillett's (1898) 
description. 
Specimens examined. 220 (1230, 97 9) from 74 northern and eastern NA localities: 
CT 40, 29, 5 localities (CTAES, SEM, USNM). 
DC 19, Rock Creek, VI-15-1913, R. C. Shannon (USNM). 
GA 19, V-4-1957 (CNC). 
MA 15 o , 129, 12 localities (CNC, MCZ, UM, USNM); type. 
MD 10 o, 49, 4 localities (CNC, USNM). 
ME llo, 69, 3 localities (CAS, CM, OHSU). 
MI lo, 39, 2 localities (SEM). 
















120, 79, 4 localities (CNC, USNM). 
5o, 19, 3 localities (AMNH, CNC, MCZ, USNM). 
19, Halifax, VII-1967, N. L. H. Krauss (USNM). 
300, 409, 13 localities [mostly from Long Is.] (AMNH, CNC, CU, NYSM, 
USNM). 
19, 4 mi e. Kent, VI-29-1964, B. A. Foote (KSU ); 
lo, 1 min. Kent, VI-16-1965, W. B. Stoltzfus (KSU). 
2o, 79, 2 localities (CNC). 
lo, 29, 3 localities (ANSP). 
4o, 49, 3 localities (CNC, USNM). 
120, 59, 5 localities (AMNH, CNC, UM). 
lo, Washington, VI-9-1912, A. L. Melander (USNM). 
19, St. Victor, VI-27-1955, J. R. Vockeroth (CNC). 
19, Sylvan Lake, VII-19-1924 (SDSU). 
130, 59, 6 localities (CNC, MCZ, USNM). 
lo, Cheat Mts., VI (CM). 
Remarks. Steyskal (194 7) also reported this species from Tennessee. I have also 
examined a female from California [Packers Gulch, Del Norte Co., X-18-1959, Hobart, Haig & 
Anderson, ex Frick in bitter cherry (CADA)] which is very similar to houghii (Fig. 38), 
although somewhat larger. Since it is far outside the known range of houghii, there is a strong 
possibility that it is a new species. A male from the far west would help decide the status of 
this specimen. 
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Biology. The flight period for this fairly common and widespread species extends from 
the beginning of May to mid-October. Adults have been collected from a salt marsh, at 1,402 
to 1,480 m elevation, at light, and from Malaise traps. H. houghii has also been collected in a 
Narcissus field, and Malloch & McAtee (1924) reported specimens visiting flowers of Ceanothus 
americanus (New Jersey tea) and L yonia [Xolisma] ligustrina (maleberry). Adults have been 
collected mostly during June, July, and August. Specimens in copula have been collected on 
May 30 (Virginia) and August 13 (Quebec) , and Malloch & McAtee (1924) reported adults in 
copula on June 4 and July 14 (Maryland). 
Homoneura (Tarsohomoneura) sheldoni (Coquillett) 
(Figs. 8, 25, 33) 
Sapromyza sheldoni Coquillett, 1898: 277 [key, descr. - NY]. 
Aldrich, 1905: 586 [cat. , dis tr. - NY]. 
Melander, 1913 : 67 [key]. 
Johnson, 1914: 22 [note, coll. rec. - ME, MA]. 
Malloch & McAtee, 1924: 20 [key]. 
Johnson, 1925a: 255 [coll. rec. - ME, MA]. 
Criddle, 1926: 104 [coll. rec. - ONT]. 
Johannsen, 1926: 159 [coll. rec. - NY]. 
Blake, 1927: 33, 34 [adult ecology-ME]. 
Johnson, 1927: 216 [coll. rec. -ME]. 
Johannsen, 1928: 848 [coll. rec. -NY]. 
Procter, 1938: 344 [coll. rec. - as Johnson, 1927]. 
Shewell, 1938: 135[key ],140 [coll. rec. -ONT, QUE]; 134 (Pl.12) 
Fig. 38 [genitalia, o], 138 (Pl.14) Fig. 62 [wing]. 
Procter, 1946: 399 [coll. rec. - as Johnson, 1927). 
Judd, 1960: 248 [adult ecology -ONT]. 
Shewell, 1965 : 699 [ cat.,distr. - s. ONT, s. QUE, NY, ME, MA]. 
Diagnosis. This small species only occasionally exhibits slight darJrnning of the 2nd TS3 
segments, but agrees with all the other characters of Tarsohomoneura. The broad clouding of 
the marginal cells begins slightly beyond the h and extends to the apex of the wing (Fig. 4). 
This is a distinctive character because all other species with costal clouding have it beginning 
at the Sc or R 1 • 
Discussion. Approximately 10% of the specimens examined had a distinct darkening on 
the apical half of the dorsum of the 2nd TS3 segments (Fig. 8). This darkening is not black, 
but about the same color as the apices of the last TSl, TS2, and TS3 segments. A number of 
specimens had faintly darker 2nd TS3 segments, whereas most had no evidence of darkening. 
The male genitalia are very similar to the other species of the subgenus, but the aedeagus 
and cerci are the smallest of the group (Fig. 25). 
Type. Holotype: 9, Oswego, New·York, VIII-1-1895, C. A. Sheldon (USNM 4083). 
Specimens examined 241(89o ,152 9) from 22 northeastern NA localities: 
MA 2o, 19, Wellesley,VII-11-1909, Van Duzee (CAS). 
ME l o, 59, 3 localities (CNC, MCZ, USNM). 
MI 60, 69, 3 localities (SEM). 
NH l o, Durham, IX-9-1924, P.R. Lowry (UNH). 
NY 60, 79, 4 localities (ANSP, CU, USNM); type. 
ONT 680, 1249, 5 localities (CNC, USNM). 
QUE 2o, 79, 5 localities (AMNH, CNC, UM). 
WI 3o, 29, Squaw Lake, Vilas Co., VIII-18-1954, J. L. Laffoon (IASU). 
Biology. The flight period for this rather uncommon species begins in early June and 
extends to mid-September, with specimens most commonly collected in July and August. 
Adults have been recorded on leather-leaf and associated with bogs. A large number of 
adults was collected by Malaise traps from Mer Bleu, Ontario, during July and August. 
Judd (1960) found adults of this species in the Chamaedaphnetum calyculatae (leather-leaf) 
association in an ecological study of Byron Bog in southwest Ontario. Blake (1927) found 
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adults "on decaying organic matter," associated with plants along the edges of a pond-bog 
near Pamala Pond, Mount Ktaadn [Mt. Katahdin], Maine. 
Homoneura (Tarsohomoneura) disjuncta (Johnson) 
(Figs. 18, 19, 30, 40) 
Walker, 1849: 987 [coll. rec. - NS, asphiladelphica, MISIDENT.]. 
Walker, 1871: 144 [coll. rec. - NS, same as Walker, 1849]. 
Johnson, 1913: 80 [coll. rec. - FL, as compedita [ =americana], misident. see 
Johnson, 1914: 22]; 
Sapromyza disjuncta Johnson, 1914: 22 [ descr. - RI, MA, CT, NY, NJ, PA, ME, FL; 
paratype - NH, =johnsoni, MISIDENT.]; Pl. 3, Fig. 12 [TS3, o], 
Fig.13 [wing]. 
Sapromyza similata Malloch, 1914; 30 [descr. - IL, MI, NJ, DC, MD, NCJ; Pl. II, Fig. 2 
[wing], Fig. 4 [TS3, o], Fig.17 [head, o]. 
disjuncta, Weiss, 1915: 107 [coll. rec. - NJ]. 
Headlee, 1916: 484 [coll. rec. -·NJ]. 
similata, Gibson, 1919: 119 [coll. rec. -QUE]. 
disjuncta, Britton, 1920: 202 [coll. rec. - CT, same as Johnson, 1914]. 
Malloch & McAtee, 1924: 20 [key;similata, syn.];23 [coll. rec. -MD]. 
Johnson, 1925a: 255 [coll. rec. ~ME, MA, CT, RI]. 
Johnson, 1925b: 96 [coll. rec.-NH]. . • 
Criddle, 1926: 104 [coll. rec. -ONT, QUE]. 
Hallock & Parker, 1926: 18 [coll. rec. - NJ]. 
Johnson, 1927: 216 [coll. rec. - ME]. 
Johannsen, 1928: 848 [coll. rec. - NY]. 
Petch & Maltais, 1932: 65 [coll. rec. -QUE]. 
Brimley, 1938: 380 [coll. rec. - NC]. 
Procter, 1938: 344 [coll. rec. - ME, same as Johnson, 1927]. 
Shewell, 1938: 135[key];139 [coll. rec. -ONT, QUE]; 136 (Pl. 13) Fig. 43 
[genitalia, o], 138 (Pl. 14) Fig. 59 [wing]. 
Procter, 1946: 398 [coll. rec. - ME, same as Johnson, 1927]. 
Shewell, 1965: 698 [cat., distr. - s. ONT to NS, s. MO and FL]. 
Diagnosis. This medium-sized species does not have the marginal cells uniformly clouded 
throughout. The apical R2 +3 spots are usually subequal to the preapical R4 +s spots below 
and are usually much beyond the line with the bordered m (Fig. 70). The bordering of them 
is usually narrowed posteriorly, whereas johnsoni does not have the bordering distinctly 
narrowed posteriorly (Fig. 40). Usually disjuncta possesses a weak presutural de, and johnsoni 
usually has a strong one. Preapical ad F3 bristles are absent in disjuncta, as are the fine T3 
bristles in males, which are characteristic of americana. 
Discussion. H. disjuncta usually has the apices of TS3 segments 3 and 4 dark dorsally 
(Figs. 18, 19); they are usually pale in johnsoni (Figs. 16, 17). Male genitalia are large, with 
lobe-like surstyli and cerci deeply excavated on the inner margins (Fig. 30). Also, the apices 
of the cerci have 2~3 long, strong bristles, and the others are strong, dense, and black, whereas 
johnsoni has these apical bristles not as strong, as dense, or as black (Fig. 31). 
Types. Holotype: o, Washington,Rhode Island, VI-19-1912, C. W.Johnson(MCZ 14553). 
Allotype: 9, Buttonwoods, Rhode Island, VI-15-1912, C. W. Johnson (MCZ) [head missing]. 
Paratypes: lo, Tiverton, Rhode Island, VII-31, C. W. Johnson (MCZ); lo, Cambridge, 
Massachusetts, VI-24, C. W. Johnson (MCZ); 19, Mt. Tom, Massachusetts, IX-22, C. W. Johnson 
(MCZ); 19, Boston, Massachusetts, VI-6, C. W. Johnson (MCZ); 1?,Dedham,Massachusetts, 
IX-4-1905, C. W. Johnson (MCZ) [head & abdomen missing]; lo, Philadelphia, Pennsylvania, 
VI-20-1896, C. W. Johnson (MCZ); 19, Frazer, Chester Co., Pennsylvania, VII-24-1893, 
C. W. Johnson (MCZ); 19, Branford, Connecticut, VIII-11-1904, H. L. Viereck (MCZ); 
2o, Darien, Connecticut, V-27, VI-11-1912, C. W. Johnson (MCZ); 19, Connecticut, C.R. 
Osten Sacken (MCZ); 19, New York, C.R. Osten Sacken (MCZ); lo, [unknown locality]', 
C. R. Osten Sacken (MCZ); 19, Ithaca, New York, VII-23-1905, C. W. Johnson (MCZ); 
19, Wildwood, New Jersey, VIII-12, C. W. Johnson (MCZ); 29, Norway, Maine, S. J. Smith 
(MCZ); 19, Jacksonville, Florida, A. T. Slosson.(MCZ) [in poor condition]. 
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Remarks. One male paratype [Bretton Woods, New Hampshire, VI-25-1913, C. W. 
Johnson (MGZ)] was misidentified by Johnson (1914); I have designated this specimen a 
paratype of johnsoni. Some of Malloch's (1914) paratypes of similata at the United States 
National Museum have been mislabeled as cotypes. Furthermore, only 3 of the 14 similata 
paratypes from the collection of W. L. McAtee could be located. 
Specimens examined 362 (1670 , 1949, 1 ?) from 100 eastern NA localities: 
CT l o, 29, 2 localities (CTAES); 2o, 29, 3 localities, paratypes. 
DC 29, 2 localities (MCZ, NRS); 1 o, 2 9, paratypes [similata] (USNM). 
FL 19, paratype. 
GA 19, Atlanta, VIIl-27-1941 (USNM). 
IA 2o, 2 localities (IASU). 
IL 80, 119 , 5 localities (INHS, USNM); 9, holotype [similata] (INHS); 
2o, 79, paratypes [similata] (CNC, INHS) . 
IN llo, 39, 3 localities (CU, PU). 
KS l o, 19, Onaga, V-30-1901 (OHSU). 
MA 5o, 79, 6 localities (ANSP, MCZ, INHS, USNM, UTXA); 
l o, 29, 1?, 3 localities, paratypes. 
MD l o, 29, 2 localities (USNM). 
ME 29, paratypes. 
MI 39, 2 localities (SEM, UMI) ; l o, lectoallotype [similata] (INHS). 
MN 9o, 49, 7 localities (ANSP, UMN). 
MO 19, Lithium, VI-29-1955, M. R. Wheeler (UTXA). 
NB 29, VIII-8-1938 (CNC) . 
NC 3o, 29, Highlands, V-26-VI-10-1951 (CNC). 
NJ 3o, 29, 5 localities (ANSP, MCZ, OHSU, USNM); lo, paratype [similata] 
(INHS); lo ,19, 2 localities, paratypes. 
NS l o , VIII-6-1958 (CNC). 
NY 250, 269, 14 localities (AMNH, CAS, CU, MCZ, NYSM, PADA, USNM); 
29, para types. 
OH 39, 3 localities (OHSU, USNM). 
ONT 300, 349 , 10 localities (CAS, CM, CNC, UALTA, USNM, WASU). 
PA 540, 629, 8 localities (ANSP, CM, PADA, USNM); '· 
l o , 19, 2 localities, paratypes. 
QUE 2o, 59, 4 localities (UM). 
RI l o, holotype; 19 , allotype; l o, paratype. 
SC lo, Clemson College, VII-8-1934, J. G. Watts (CU). 
TN 29, Knoxville, A. H. Sturtevant (USNM). 
VA l o, Great Falls, VII-9-1925, A. L. Melander (USNM). 
WI l o, 49, 4 localities (OHSU, UWI). 
Biology. The flight period for this common species begins mid-May and extends through 
early November, with individuals being fairly common during June, July, and August. 
Specimens have been collected from sand dunes, sand bars, forests, flowers of dogwood 
(Cornus), and from Solanum (nightshade). Several specimens have been taken in Malaise 
traps, light and black light traps. Many specimens have been collected at lights and attracted 
to windows. 
Homoneura (Tarsohomoneura) americana (Wiedemann) 
(Figs. 2, 12, 13, 29, 39) 
Sapromyza americana Wiedemann, 1830: 453 [ descr. - NA, as Brasil, error]. 
Sapromyza compedita Loew, 1861 : 347 (Cent. 1, no. 76) [descr. -PA]. 
Glover, 1874: 44 [coll. rec. -MD; Fig. 3, Pl. V - adult]. 
Osten Sacken, 1878: 196 [cat., distr. - PA]. 
Keen, 1885: 55 [coll.rec. -PA]. 
Smith, 1890: 399 [coll. rec. - NJ]; 
Johnson, 1892: 37 [coll. rec. - NJ]. 
Townsend, 1892: 302 [key, distr. -PA]. 
americana, Lynch Arribalzaga, 1893: 262' [key ] , 291 [ descr ., after Wiedemann, 1830]. 
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compedita, Lynch Arribalzaga, 1893: 263 [key], 295 [ descr., after Loew, 1861]. 
Williston, 1894: 197 [dis tr. - USA, Pacific Coast, KS]. 
Slosson, 1895a: 7 [coll. rec. - NH]. 
Johnson, 1900: 689 [coll. rec. - NJ]. 
Chagnon, 1901: 14 [coll. rec. -QUE]. 
Aldrich, 1905: 585 [cat., distr. - PA, NJ, QUE, NH, Pacific c9ast]. 
Johnson, 1910: 798 [coll. rec. -NJ, same as Johnson, 1900]. 
Johnson, 1913: 80 [coll. rec. - FL, =disjuncta, misident., see Johnson, 1914: 22]. 
Melander, 1913: 67 [key, distr. - QUE, ONT, ME, NH, NJ, Pacific coast, MA, PA, 
IL, TX, MI, WI, TN, SD; Pacific coast distr. ERROR]. 
Johnson, 1914: 21 [note]; Pl. 3, Fig. 7 [TS3, o], Fig. 8 [TS3, 9], Fig. 9 [wing]. 
Malloch, 1914: 30 [note], 31 [coll. rec. - IL, VA, MD]; Pl. II, Fig 5 [TS3, o], 
Fig. 6 [wing]. 
Winn & Beaulieu, 1915: 152 [coll. rec. -QUE]. 
Britton, 1920: 202 [coll. rec. -CT]. 
Malloch & McAtee, 1924: 20 [key], 23 [coll. rec. - MD]. 
Johnson, 1925a: 255 [coll. rec. -ME, NH, VT, MA, RI, CT]. 
Criddle, 1926: 104 [coll. rec. - NS, QUE, ONT]. 
Johnson, 1927: 216 [coll. rec. - ME]. 
Johannsen, 1928: 848 [coll. rec. - NY]. 
Petch & Maltais, 1932: 65 [coll. rec. - QUE]. 
americana, Hendel, 1933: 76-77 [americana, type locality NA, not Brasil; 
compedita, syn.]. 
compedita, Felt & Chamberlain, 1936: 58 [coll. rec. - NY]. 
Brimley, 1938: 380 [coll. rec. -NC]. 
Procter, 1938: 344 [coll. rec. -ME, same as Johnson, 1927]. 
Shewell, 1938: 135[key],139 [coll. rec. - NS, QUE, ONT]; 134 (Pl. 12) 
Fig. 39 [genitalia, d], 138 (Pl. 14) Fig. 55 [wing]. 
Procter, 1946: 398 [coll. rec. -ME, same as Johnson, 1927). 
Dowdy, 1947: 432 [adult ecology-MO]. 
Chagnon, 1952: 29 [coll. rec. - QUE]. 
americana, Shewell, 1965: 698 [cat., distr. - SD to NS, s. to TX and GA]. 
Miller & Foote, 1975: 314-316 [adult biology - OH]. 
Miller & Foote, 1976: 18-21 [ descr. of immature stages]. 
Diagnosis. This medium-sized species does not have the marginal cells uniformly clouded. 
The apical R2 +3 spots are usually twice as large as the preapical R4 +s spots below. Both 
spots are fused and usually in line with the bordered m, forming interrupted wing bands 
(Fig. 39). H. americana is easily separated from disjuncta andjohnsoni by the presence of at 
least 1 strong preapical ad bristle, which is absent in the other 2 species. 
Discussion. This species usually does not possess presutural de bristles, which are 
commonly present in disjuncta andjohnsoni. Males of americana typically nave 3 erect, strong, 
preapical ad F3 bristles and females at least 1 regular-sized bristle. Males have the 2nd TS3 
segments mostly black and as wide as long (Fig. 12), whereas johnsoni and disjuncta have 
these segments not greater than 1/2 as wide as long (Figs. 16, 18). Females of americana have 
the 2nd TS3 segments almost entirely black, but not expanded (Fig. 13). _ 
Male genitalia are large, with the cerci not deeply excavated on inner margins and usually 
3 strong apical bristles, which are only slightly longer than the rest of the apical bristles 
(Fig. 29). Males of diSjunCta and johnsoni have the strong apical bristles much longer than 
the other apical bristles (Figs. 30, 31). 
Type. Holotype: o,Am. bor., Winthem, [C.R.] Wiedemann coll. (NMW). 
Remarks. According to Wiedemann (1830), he described a female from Brasil, but 
Hendel (1933) reported that the type was actually a male from North America. The type 
was not available for personal examination from the Natural History Museum, Vienna, but 
R. Lichtenberg (pers. com.) compared it with some representative males of americana, 
disjuncta, and johnsoni, which I sent her. The type was labeled Americae borealis and was a 
male, which proved to be the same species that has been called americana. 
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Specimens examined 796 (3600, 4369) from 25S central and eastern NA localities: 
·AL l o, 19, Monte Sano St. Pk., Huntsville, V-23-1965, J, G .. Chillcott (CNC). 
CT 7o, 59, S localities (AMNH, CTAES, CU, USNM). 
DC 3o, 39, 3 localities (MCZ, USNM). 
DE 19, Newark, VII-23-1954, C. A. Triplehorn (OHSU). 
FL 19, Miami Beach, VII-12-1946 (USNM). 
GA 3o, 49, 6 localities (CNC, NRS, USNM, UTXA). 
IA 2o, 79, 5 localities (IASU). 
IL 400, 339, 19 localities (AMNH, INHS, UTXA). 
IN 2o, 19, Lafayette, VII-11-1926, J.M. Aldrich (USNM). 
KS 19, Onaga (USNM). 
KY 19, TWL, Jefferson Co., VI-S-1954, P. J. Christian (LIM). 














So, 369, S localities (ANSP, CNC, UMD, USNM). 
5o, 119, 6 localities (CNC, CU, OHSU, USNM). 
150, 199, 19 localities (CNC, INHS, SEM, UMI, USNM). 
5o, 219, 7 localities (IASU, UMN). 
3o, 39, 4 localities (CU, USNM, UTXA). 
3o, 39, 3 localities (CNC). 
19, Corner Brook, VII-1967, N. L. H. Krauss (USNM). 
3o, 69, 6 localities (CAS, UNH, USNM). 
190, 179, 25 localities (AMNH, ANSP, CU, INHS, PADA, USNM). 
3o, 19, 3 localities (CNC, CU). 
420, 699, 2S localities (AMNH, CAS, CM, CNC, CU, INHS, NMIU, NYSM, 
PADA, USNM). 
So, 99, 9 localities (FSCA, KSU, OHSU): 60, 49, Kent, reared 1967-196S, 
R. M. Miller, biological note nos. 6725, 6S26, 6S26.5, 6S27, 6S2S 
(CNC, KSU, RMM); lo, 19, Kent, reared 1964 & 1972, B. A. Foote, 
biological note nos. 6422, 7210 (KSU). 
ONT 60, 49, 6 localities (BMNH, CNC, UM, USNM). 









3o, 39, syntypes [compedita], Loew coll. (CNC, 20S6, MCZ 1619). 
4So, 569, 12 localities (AMNH, CNC, CU, UM, USNM). 
lo, CCC Camp F2, Oconee Co., V-16-1936, J. N. Todd (CU). 
lo, Canton, VI-16-1924 (SDSU). 
2o, 59, 4 localities (CNC, USNM). 
19, Austin (USNM). 
350, 329, 15 localities (ANSP, CNC,FSCA, IASU, MCZ, USNM). 
140, 319, 13 localities (UWI). 
60, 99, 4 localities (CM, USNM). 
Remarks. This is one of the more widespread eastern species. Johnson (1925a) also 
reported americana from Rhode Island and Vermont. Williston (1S94), Aldrich (1905) and 
Melander (1913) also listed this species from the Pacific coast, but this does not refer to 
americana. I have seen only several specimens of melanderi from the Northwest and 1 
specimen from California, which is discussed under houghii. 
Biology. The flight period of this very abundant species begins in. early May in the 
southern part of its range and lasts · to the beginning of October in Quebec. Individuals 
collected in the southern part of the range are more common in June and July, wh~reas those 
in the northern part are also frequently collected in August. Adults have been recorded on 
Ceanothus (redroot), Praxinus americana (white ash), poplar (Popu/us), Prunus serotina 
(black cherry), and many species· of Quercus (oak). Dowdy (194 7) collected a specimen of 
americana in mid-June from the herb stratum of an oak-hickory forest near Jefferson City, 
Missouri. Whittaker (1952) collected 2 females [unpublished] in the last half of June from a 
red oak-pignut hickory forest in Tennessee. Specimens have also been collected from the 
blossoms of Vaccinium stamineum (a type of blueberry), Aruncus (goat's beard), and Rubus 
alleghenensis (a type of blackberry). Several specimens have been taken at lights and many 
from Malaise traps. Specimens in copula were collected on June 9 and 21 (Ohio). Specimens 
have been collected from 305 to 1,219 m elevation. 
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One female [Islip Long Island, New York, VI-27-1931 (CU)] has a label reading, "bred 
from Hieracium uenosum" (rattlesnake-weed or poor robin's plantain). Unfortunately we 
have no further information or the puparium. I suspect that it was reared from decaying 
leaves of the plant. Foote (pers. com.) reared 1 specimen from the decaying leaves of Sassafras 
albidum (white sassafras) on XII-25-1972 at l\:ent, Ohio (KSU). 
Miller & Foote (1975) presented biological observations on americana reared in the 
laboratory from field-collected adults and immature stages. Furthermore, Miller & Foote 
(1976) presented descriptions of the egg, larval, and pupal stages. Larvae and 1 puparium 
were collected in early Way and additional larvae in late May from moist to wet decaying 
leaves of sugar maple (Acer saccharum) and black cherry (Pru nus serotina) in a floodplain 
forest in Ohio (Miller, 1970). Adults began emerging in late May, continuing through mid-June, 
and rearings were initiated using these and field-collected adults. Reared males ( 4) lived 
40-64 days; females (3), 60-80 days. The preoviposition period for the reared females ranged 
from 23-35 days, and they laid 72-204 eggs, averaging 1.4 eggs per day. Hatching took place 
in 2-22 days, although some took longer. The 3 larval stadia lasted 4-10, 5-17, and 6-38 days, 
respectively; the total larval period required 15-65 days. The prepupal period was approxi-
mately 48 hours. The pupal period for males was 10-12 days; for females, 12-13 days. The 
total time required to complete a life cycle was 55-65 days. This species is probably at least 
bivoltine, with larvae and pupae as the overwintering stages. 
Homoneura (Tarsohomoneura) johnsoni, NEW SPECIES 
(Figs. 16, 17, 31, 41) 
Johnson, 1914: 22 [coll. rec. -NH; as paratype of disjuncta, MISIDENT.]. 
Diagnosis. This small species does not have the marginal cells uniformly clouded through-
out. The apical R 2 +3 spots are usually twice as large as the preapical R4 +S spots below, and 
both are usually in line with the bordered m, forming an interrupted wing band (Fig. 41).The 
bordering of the m is only slightly narrowed posteriorly, whereas disjuncta has the bordering 
distinctly narrowed posteriorly (Fig. 40). Usually johnsoni has a strong presutural de; disjuncta 
usually has a weak one. Preapical ad F3 bristles are absent in johnsoni (Figs. 16, 17) as well 
as the fine T3 bristles in males characteristic of americana. 
Discussion. H. johnsoni usually has the TS3 segments 3 and 4 pale dorsally; these are 
distinctly darkened apically in disjuncta (Figs. 18, 19). The male genitalia have small, lobe-
like surstyli, and the cerci are not as deeply excavated on the inner margins as disjuncta (Figs. 
30, 31 ). The cerci usually have 3 long, strong bristles apically, whereas the others are weaker 
and not as dense or dark, as are found in disjuncta. 
Description. Total length 3-3.5 mm ; wing length 3-3.5 mm. Pale brownish-yellow, 
with whitish pollinosity laterally and ventrally. Similar to americana and disjuncta. 
Frans flat in profile, slight angle with facial plane; por usually equidistant between iv 
and aor. Face flat, about l/3rd width of face at middle. Genae approximately l/6th height 
of eyes. Aristae long pubescent. Head chaetotaxy: aor shorter than por, 1/2 iv; oc = por, ov 
and pvt. 
Thoracic chaetotaxy: 1 +3 de, presutural de usually strong, greater than 1/ 2 length of 
anterior postsutural de; acr of 4 rows of setae, occasionally anterior, inner pairs slightly more 
developed. Legs with av Fl ctenidium of 8-12 closely spaced setulae; F3 with a row of weak 
preapical av bristles, without preapical pv and ad bristles. Male TS3 pale yellow; 2nd segment 
slightly swollen, black, about 1/2 as wide as long. Second TS3 of female not expanded, almost 
entirely black. Dorsal apices of TS3 segments 3 and 4 at most slightly darkened; tarsomere 5 
distinctly darkened. Wings yellowish with r-m and m broadly bordered; apices of R2 +3 , R4 +s , 
and J\.lf 1 +Z distinctly spotted; preapical R4 +s spots usually 1/2 size of R2 + 3 apical spots and in 
line with m, forming an interrupted band. 
Male terminalia: al corners of T6 ending in medially directed, pointed processes, which 
help retain aedeagi; T7 with strong apical bristles; surstyli small, rounded lobes on the al 
corners, a few strong bristles immediately dorsad and with a small truncate lobe with very 
short apical setae; terminal processes broadly rounded anterolaterally, many short setulae 
dorsad, and narrow, curved, posteriorly directed arms with 3-4 apical bristles; aedeagus 
moderately long; cercus moderately long, slightly excavated medially, with usually 3 long 
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bristles apically. Females appear to lack genitalic characters useful in taxonomic discrimi-
nation; cercus yellow. 
Types. Holotype: o, Simcoe, Ontario, VI-20-1939, G. E. Shewell (CNC). Allotype: ct , 
same data as holotype (CNC). Paratypes: lOo, 109, same data as holotype (CNC); 5o, 59, 
Britannia, Ontario, VI-20-1947, G. E. Shewell, associated with Cornus stolonifera (CNC); 5o, 
19, 5 mis. Kent, Ohio, V-25-1962, B. A. Foote (USNM); lo, Bretton Woods, New Hampshire, 
VI-25-1913, C. W. Johnson (MCZ) [as paratype of disjuncta]; 19, Riverton, New Jersey, 
VII-7, C. W. Johnson (MCZ). 
Remarks. This species is dedicated to Charles W. Johnson for his introductory work on 
the species of the subgenus Tarsohomoneura. 
Specimens examined 
NA localities: 



















lo, Havana, V-31-1933, C. 0. Mohr (INHS). 
19, Laurel, VI-2-1965, Malaise trap (CNC). 
lo, 39, 3 localities (CM, OHSU, USNM). 
5o, 39, 8 localities (CNC, IASU, UCAR, UMI). 
lo, 69, 4 localities (UMN). 
lo, paratype. 
lo, Old Bridge, VI-11-1966, M.A. Dayrus (CU); 19, paratype. 
lo, 29, Truro, VII-4, VIII-12-1913, R. Matheson (CU). 
le, 29, 3 localities (CU, NYSM). 
2o, 69, 3 localities (FSCA, OHSU); 5o, 19, para types. 
560, 329, 6 localities (CNC); o holotype; 9 allotype; 150, 159, 2 localities, 
paratypes. · 
2o, 69, 4 localities (CM). 
lo, 19, VII-1967, N. L. Krauss (USNM). 
9o, 59, 8 localities (UM). 
7o, 89, 3 localities (CNC). 
5o, 129, 3 localities (SDSU). 
5o, 49, 2 localities (CNC, IASU). 
19, Cranberry Gls., VIII-19-1957, H. V. Weems, Jr., on Spiraea (FSCA). 
Biology. The flight period for this fairly common species begins in late May and extends 
through mid-August, with most specimens having been collected in June. One specimen was 
collected from Juneberry (Amelanchier), 1 from Spiraea, and many specimens were collected 
in association with Camus stolonifera (red osier). A few specimens have been taken in 
Malaise traps and 1 each at a window, in floodplain woods, and at 853 m elevation. Adults in 
copula have been collected on June 20 (Ontario) and July 24 (Quebec). 
ILLUSTRATIONS 
The figures are lateral views of the left side, legs are anterior views, and exceptions are 
noted. Unlabeled arrows on the figures point out characters referred to in the text. For 
explanation of the labeled arrows, see ABBREVIATIONS, pp. 155-156. 
The locality for each illustrated specimen is indicated after the figure number, and all 
these specimens have been labeled "specimen photographed." The scale of magnification is 
the following: 
· antennae~ 4.3X; head - 2.7X; thorax · 1.8X; legs - 2.7X. Ll close up (Fig. 5) - 9.0X; 
wings -1.4.X, wing apices (Figs. 7b, 9b, llb) - 6.0X; genitalia - 3.5X, plsp and genitalia 
close ups - 9.0X. 
[Note: Part II will appear in the November issue, 1977, of the Iowa State Journal of Research, 
Included will be material on the subgenus Homoneura, Figures 43 to 136, index to 
keys and species for the genus Homoneura,list of literature cited in parts I and II, and 
acknowledgements.] 
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PLATE I. Head, thorax, and wings. Figures 1 to llb. 1, Homoneura (M.) citreifrons, 
antenna (Boone Co., IA); 2, H. (T.) americana, antenna (Guthrie Co., IA); 3a, H. 
(H.) philadelphica, head (Kent, OH); 3b, same, anterior view (Kent, OH); 4a, philadelphica, 
thorax (Kent, OH); 4b, same, dorsal view (Kent, OH); 5, citreifrons, Ll, o (Highlands, 
NC); 6, same, L2, o (Redding, CT); 7a, H. (H.) aequalis, wing (Castle Rock, CO); 7b, 
same, wing apex (Castle Rock, CO); 8, H. (T.} sheldoni, TS3, dorsal view (Ottawa, ONT); 
9a, H. (H.) cilifera, wing (Danvers, IL); 9b, same, wing apex (Danvers, IL); 10, citreifrons, 
wing, o (Redding, CT); lla, same, wing, 9 (Boone Co., IA); llb, same, wing apex,9 
(Boone Co., IA). · 
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PLATE II. Hindlegs of subgenus Tarsohomoneura. Figures 12 to 23. 12, americana, d (Guthrie 
Co., IA); 13, americana, 9 (Guthrie Co., IA); 14, houghii, d (Lincoln Co., ME); 
15, houghii, 9 (Lincoln Co., ME); 16, johnsoni, d (Simcoe, ONT); 17, johnsoni, 9 
(Simcoe, ONT); 18, disjuncta, o (Ithaca, NY); 19, disjuncta, 9 (La Trappe, ONT); 20, 
melanderi, o (Wood Co., WI); 21, melandcri, 9 (Provincetown, MA); 22, ornatipes, o 
(Mt. Katahdin, ME); 23, ornatipes, 9 (Kam. Co., QUE). 
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PLATE III. Male genitalia of subgenera Mallochomyza and Tarsohomoneura. Figures 24a to 
27b. 24a, citreifrons (Highlands, NC); 24b, same, surstylus and terminal process 
(Highlands, NC) ; 25a, sheldoni (Squaw Lake, WI); 25b, same, terminal process (Mer 
Bleu, ONT); 26a, ornatipes (Kam. Co., QUE); 26b, same, surstylus (Mt. Katahdin, ME); 
27a, melanderi (Wood Co., WI); 27b, same, terminal process (Rist Canon, CO). 
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PLATE IV. Male genitalia of subgenus Tarsohomoneura. Figures 28a to 31b. 28a, houghii 
(Lincoln Co., WE); 28b, same, terminal process (Lincoln Co., ME); 29a, americana 
(Guthrie Co., IA); 29b, same, terminal process (Berthierville, QUE); 30a, disjuncta 
(Ithaca, NY); 30b, same, surstylus and terminal process (Ithaca, NY); 31a, johnsoni 
(Simcoe, ONT); 31b, same, terminal process (Perrin Lake, MI). 
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PLATE V. Wings of subgenera Mallochomyza and Tarsohomoneura. Figures 32a to 42. 32a, 
citreifrons?, left wing, 9 (Black Moshannon, PA) ; 32b, same,right wing, 9 (Black 
Moshannon, PA) ; 33, sheldoni (Mer Bleu, ONT) ; 34, hough ii (Laurel, MD); 35, melanderi 
(Wood Co., WI); 36, houghii (Suffolk Co., NY); 37, ornatipes (Park Reserve, ONT); 38, 
houghii? (Del Norte Co., CA); 39, americana (Guthrie Co., IA); 40, disjuncta (Pittsburg, 
PA); 41,johnsoni (Britannia, ONT) ; 42, H. (H.) conjuncta (Oxford, OH). 
